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^^^^■i- 7ii7fl§H mm ^i-ai-t- ^^1^+ ^^^t A1-014S1 ^^171- 

IC^d^: ms. nflo^ <g6)l i^A^^si 71^01^0] a^:?!^^^). ^7]^ ^^o) oj^ol;.!;.] ;g 



WH<H** 7Um^ SE^SH ^^S-^E^S] ^d^l- ±2711 «}7l ^l«llAife. ^d^#l: #511?1#^, IC^^S. 

?14^S]o1 <g<H;^lfe ?i^o]l ^HIIlV* ^^c\ 71^-i- ^sjtt ^ a. <Hi#-ir -7^d*l-fe *2flt]^£. ^1t^l 

Jl n^l^V H><^H** 7M^}<^ £Ela.H ^Sl <Hi5l.ol4 ;g^§>Jl 5i7l Hfl^ofl ^^ll- 

2flH=ll £^^<^^]#^-i- $X^. ^e^q- =^^1^ ^dlrol^l 3ll7l;^l 7l^<^l sfl^i- ^^Isf^i, 

^ <^14 ^^11 ^^ir siiiei-71 ^«ii ;(ii?>€ ^^s, f-sny^-^-i 71^* f^^^i ^ sife Jfl7i^i7m# 

^ ^* s.^ SVC}. 

•aH<acf*«ii'a€^fe. 71^4 ^i§i-7i m^"^ f-^s.^ bga 71- sn^is] ji, bga * 71i^ii§h 

ZLZ]^, S]-^ 7l:&3!l-^ BGA S. «S§l-7ll S]^, BGA si- #Clefl^l:iES] 7ll^^Sl-Sl ^2}- ^^c] 3}-7l i<fl€-<Hl, 

>3-7j-£7l- q=sll;^U. a-a^^J-ofl $i<>|^i BGA -^1 ^^^] ^f-sl-fe ^-f , -tlsl^a ^l^^i t]^ ai-oh- a^^Hl^i. 
BGA ^Ml, o] BGA * ^1^1*1-^ ^^#<^H S'g. J^^7l- ^A^^Vtl-. 

7d2:, ^^51 cfoitl Slsfl 7l*oil flol^lolL^ SL^o] ^^v^^eVc}, ol *V ^^<^ SlSfl, ol «J 

-^■a ^%n^d^^ S]^ 71^0] p]AiltV BGA ^d^El^l 

"U^^ 4f^«fl^d*2] BGA 1: tH^^H, PGA S. 21-^7)^4 ^^^-i- ^l^fi^ 5j£ -^^4^ ^ 51 cf. pQ^ sjJf 7] 
^S] ^J-SJ^H, ^7l^^S ^^^*f7l unroll AV7]o^ BGA 2f 7^0] ^^o] c|j^ oj^]-. 



aei4, PGA # Hll^l- n1]<^lfe. 7m^l =1, eflol^^-l ^^S. -^l ^tf-^^l PGA # ^■y^j-feU). «JH 

■a cff^aH-a*^ ^i^-^^l# "iV-Hl <Hl^Al:^xl ^sl iL7j-7ll7> $X^] ^^o^ PGA » ^1^*V^ «<^1 

7M S<^1^, ^fl-^-H] -g-g-^l^ PGA » i^Jt "flsl 7>^ofl slsll f-^V^-af^Sl ^^17> 44 PGA 
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a PGA 1- 4-§-t ^"§^7] 4*Hll^^^l^-1 BGA ^Vt-Hl Hfl^i- Hfl^lt ^ Sicf. °1 «fl 

^ 7l**V 4^11- «f|^s>7l ^oip^_ s-a^^ PGA s) ^^j-7j-ii- 7j-si-*i-4 ^^li ^f-B-S 



S\- #^>^^l^^#ol5]-fe ^i^ cfl- "i^^S. *^*V -^71 c^^i: ^^<Hl£. 3|lHSia<^l -e-?]^^] 



a, 1^1 yJ-'^^ iL^a, SflHS] 37]^ o] ^E.7\ M-EfM-fe -^7l=^xl^i<a^flS] 7ll^^S^Ei $^L> 3711 t}^ 5J «1 

^iLsfcf. Z15]§H '^1 2flH7l- o) 7l)^^5L^E-l ^^^i^S t#*Vcf.^, sflHfi] ^ojol -^7l ^^x] <gf. go^^ 

3))H2] 371^, a 7]l^JfS^ 0.02 5LJfEi 100 ^91 ^<^1 # 

Cf, 3X11^^ 2]^0) 7fl^^fil al^^ 1.02 bH nlpjolul, :^HS] ^^1- ^7l ;i o| * c^j^z a^^^l-Tll ^sj^lx] ^J7, £ 

7l^^l€-af'i -a^l^ 711^^51 100 oflA-l 1,500 m ±S. S*^ , SflHfi] ^^4: 110 "Hl^i 2.000 jMi S tbcf. 



^V«. silHfi] ^n^^ -H-7l^^l^^#fi) 7)1^0)1 aisfl t#si<H -H-7l^xi^<af^4 sflH-^s^ ^^sfl o;^ 



^^^iJ- 5S1 'fr^<^l^-1^, 3flH7f 7l1;^fl*H ^#21 5L^I#2f 0I7I „fl«o11, BflHSf 7l^S] ^^^^x^o] 

fe-^^ °<I^W ■^^^] a ^*tb Hl-S!]- ^<^1, ifi] t'^'^lAife ji^j€ a 

7> ^^^^}^ ^7^^^]^-^%^ ^^AS. o]^<^7^ $X^m m^. 5^ £7.1t!- l->^oi]Ai^, all 

?a^*Vcf. i41^'^l "^M^ ^^7l2]fi] ^^o] ^c] ^^o] ^^sfl ^Alo]] j^Ihs] «-l-5] 

7o>£7l- feol-xlcf. 



^^^o], ZL^-i: a^o] sJlHl- 
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t}^, 4^S] ^^^1 ^ o^cf 



^^t] ^3)-El<H Sli, ^IS]- E^llf^^l Jfl^l- ^^#Al7j o.^ sflA-l, iil)H.7l- %-:^^^]^'^%-O.S.^B\ ^-^^S\7] O]^ 

4. 



1431 ^^i^-i- E^Aj^2j-;^]sl ^y^o] A^^) ~ 280 E<^l2.S. E^^jx^^cg^s^ ^^^^7j-E 2.0kg / pin 

7oVE2] ^is]-?} 2^4. ^^-^1 180 £ nltvsl ^^o\\^ 2.0 kg /pin ^d^'^]^. ^-fi 4e}^-1fe 1.5 kg/pm^^ 

£ 4^;^! S^^4. HL ic^ 4)^^ Ajs] 7}^oii c^«flA^ ^^^i^^^m ^mc>] H^si, E^iAj^^^Bio;! t^, 7]-^^ 

^o] ^AJ§1) H]B14. A^^] 280 E# ^-f^ir 5L?lA^^^^Mlfi] -§-«l]-&Ei tfl^cx^ ^^l^^-^lf^, 511X1 

iS#<^l ^ol-Hl^4, a^l Hft^jtb 200 - 260 S'^14. -Sr^S) E^Aj^^^^fl^i ^^1 E^iAj;^^^^*^ 

^^^^^^S] ^Sj-l- 47)1 i?>l-'1. ^^IS. 7>gllxl^ ^o] n^]^]7]^-i: ^^t}^ ^-S-A]?-]^ §i7l tt|l§-o] 

4. 



7l#*l, -i-xj* 7Hfe i^d^ ^^^Ml* ^ 514. ^^-^ -^>Ej^cl x^ Til 44 ^^slo^oj- 

£?i^d^«!-^|7l- ao))Ai 7l#*>-§-^fi1 'S^l- ^AjAl?j ^ 5i0.4_ ^oll o^gfl ^gflS]olE, 4^1 JL^^O]. =§711 s^i^J 

9J:^lAi 7l#t1r £^1^^ Sn / Pb, Sn / Sb. Sn / Ag, Sn / Sb / Pb^ t^^S. s]o] ^ji, s.§l ^zi- 7J-iee 2. 

0 kg/pin "H, ^ ^^^^ ^ §H^i4, IC^fil €^d- Alfi] <i<Hl o^sflAiE, E^A^>a 

^^ISI 'g3,V7j-ESl x]t}7} ^31, :^S] 1-5^, 7ll-o1:gol ^ox^^ ^^7]^ ^^#E ^iSln $14. 

^j7«J- 1721 ^^^^ E^iAj^^^«# 7f^A^ol -lolvi "ar^^lB^, f-iAi ^asj^H, 

2^oiE «L>f^^ c>lAj-o^ ^^^1lS ^Vl-ig, Bloil -g-^ol 7HM-i- ^<^^^] :i -§-^01 *^£1<H, 7]^o1|A-1 E^A^x^# 
Slol 4El5]7l ol^Tll ^4. E?i^j^^^^°fl Af^Sl^ ^^^ASAi^ y^J^ol 2j^s>4. 7>iL^0] J^.^]^ ^ oj-q 

4 xj7i^ SA^E <^^s*M E^A^^^^^o.^ 7f^47HiE ^11^ ^7i «ll^oi4. 



°1 E^d^^^^^^^Sfe, ^Aj-o^ 31^^Jf4 °1 Jl^^^fil 7l2^ 1-#,A^^]^ 7l^SjA^Vo^ 5]^ Sl^ 

4i^,T ^l-^^^l 7H'- £4^-$-^ A>-g-sl4. ^Aj-o^ JL^^^ir SUES H]ir E^11#'^l, E?1^J ^^^111- 7ll^llSf<^ Jl^jS] 

4^<^H, 211 HS] 37H1 nV^^ol ^*J014 44^ EOj: J|.o.S ^^4711 °d&4. a ^^#JfSl *J^V^ 4^ 7]%d\] A^ 

7l-^*V ^Aj-ol4,g, °^lfe oj^ . 4- . . o^ig ^ol4E ^4. 01 Aj^Jf^ :^AV ^^]o^ 

^ofl tfl4o^ 7]^^2.S. 1 7llol7l4. 27fl olAj. ^AlSfli aig^i o.;;]!^ ojo.4_ 4^ 71^011 

€4. 
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S^i^^^^^^i 9X^M. 7)-f ^S] ^^^^fe 2]^ 0.1 ~ 0.8 mm ^^^]^ 1.0 ~ 10 mi, Ji'i^^ ^^-^r 0. 

5 ~ 2.0 mm 2^ ^^S. t}^ ^o] wj-^^^H, J^fl^fil 3.7]^, cf€- 71^3] ^ofl oj-gj-A^ ^^^j oj-s.^ 

45! ^^i7> oi^q-^i, £?i^j^^#^<^i ^^o] 7HM^ ^^<^]fe. ^d#^7v flo^Ai :x ^^-^ ^ sic}, ^ 

^^o] 7]m^^ ^A^^^ ^A^ *8-4t ^ Si<H. ^sl^o] 3ifl?i^]7l^oi ^4. 



%-±S. go^^l ^HSl a7]ir a 2];iol o| ii#§l-ir -^7] ^x] ^i<atfi] 7)1^^21 3l;gS] 1.02 ~ 100 

tiHS 7Ao] ^Cf, 3^H2l 3];|0l 711^^21 Z\^S] 1.02 Hfl t.]>LV^^ ttfl^, 2)1= ^o^l- -^7l:-;.]^<g* ^-g*f7fl 

^^oM. "^-m^s.^ ■^7]^^]^<^^<i^ -a^i^ 711^^51 21;^* 100 -^^i 1.500 Aim s. SSI* n, n^s] n 

0 <H1'<.1 2,000 /flii S tf-^^. 



23S1 ^^^^'g^^* 7>^>gol JF|<H\+ ^t^. <s>^. "i^^]^. ?1^^<HlAi #H}- 

7> ^^^^ Slfe ^^V^^^-af-^: 4^ ±^R>21 £|<H ^ofl HlSll, ^ ^Aj^V ^^T^oflA-l^. 



^A^«]l£ 51] 71 X] 71 ^21 *J^o)4 ^-o]l 44Ai^ O) ^71] # o]Al-ol Hl-OH^^ Z^Z^ eV^fl rl}c\ 

4. n^7} Hi-^Ht*. ^^^±s. ^#4?]^ 7ii^^i- 7Hfe s^-a, 2iir^2i 

«-,^5l* ^^*>7ll Ih^^^Slt^. 



^7^^ mOOl -0093184 



711 m. £ *V7ll 4<^l^t ^ ^7flt ol^Vfi] hHc>^^^ 7Um^ ^#21 £^11#o]l 



^^^c!- 323] S^^j^^Ml^ -i-^ol 180 - 280 £*l7l kD^-HI S^l^^^zj-^l^sl ^^^J-^J-^ 2.0 Kg 

/pin ol^a--^! *1 «1B4<^1« ^S) ^1^^, ^-ar IC^^Sl Al<>fl 7V^V 

n 7j-Hfi] 5^-]s>7> ^4. 180 £ Pl'S-'Jl ^4-"^^. 2.0 Kg/pin ^^'=>]^, ^-f ofl 42l->^ife 1.5 Kg/pi 

n'SS ^li M-iL^l a IC^ ^^1- ^121 71-^011 ^^^^^St47} -^-^slo] h^s], £^d^d=a^«2^ 1-iJ-, 7]^ 

"a^^lcf. ^^^1 280 ^fe ^^<^lfe, m ^^<^ ifl^H, 

B.%-0] ^oMm. H)-^^* '^d'S*! 200 ~ 260 H-^l^. "^l -ar£Sl ^^'"^l* 4-§-*>'a. 

21 ^Sl-7j-£2] ^<H;^lul. ^^IS. 7>Sfl^lfe -to] 2||?l:^l7l^* ^AjSl-fe ^^l#^S.2l ^fe ti-H;.! 

71 



#1V -i-^^ 7Mfe £?l^J^d^^^fl* ^^^t ^ $14. -^tEl^'^l ^71144 t^s]cH sife £xj 

4^^«h^l7> It-HlAi 7l#*V -g-^S] ^>aAl^J 4^ ^71 Itll^oll, -g-SflSllt, 4^1 3.^^^ ^^^^^^ 

^ 7l-i-<^1^* ^^4. 

Sti^i 7l^t> £^Aj^^S)-;!ll^ Sn/Pb. Sn/Sb. Sn/Ag, Sn/Sb/Pb 2] ^^^S. 'Si"^, ^^3?-7j-£E 2.0 Kg/pin *1 
a 7j-£o^ al37, *lEAfol§ *H1^14. 1C^2] ^VSV Alfil t^l fi^Sfl^ii, £?i^^^4^^2] ^ai-7j-£2] 

;^i«>£ ^^^4^1 7l^'^^<:>l ^Jr^S^H ^^4. ^7^ ^asl^i Si4. 

%^^«J- 352] ^^-^i^ife. £^^^^«2] ^'i^2l ^#^<H1 4^ -^^21 ^^a4H '§■'^^71- 9X7] 

^-§■^'^1 f-^sl'H 7l:&oflAi «ve]£l7l <H^7ii P>scf. 



''I S^d^^^^^^'^lfe, *^^2l Jl^^JfSf ol IL^j-^21 7llSf f^^V^ofl A^^l?} 7lf-Sj2] ^^^^S S]o] ol^ ^o^^ 

^^^^ ^HSI 3.71011 nV^ ^l^oiq- CfZ]-^ ^^d^l-Tll *JA^€4. 31 ^^2] «J ^o^^ 4^ 7l ^ 

°\] 7>^*v ^^1-014^, ^1*1 €^ • 4^ • • 5J°14£ #4. °1 ^^^^fe fl-^J- ^ 

^121 :eo11 t)]§>a^, 71^2] O.^ 1 7llol7^4, 2 7ll <^]^1- ^^S. ^o_t^, ^^^^ 4^ 7^^ ^V^SflA^ ^ 

^«1 "Jl-^ €4. 



-^1 £^^^^^^**4l-2] JL^^S!\ ^^^o] 0.5 -2.0 mm 2] i^^l, 7]^^$] ^^-^2] al^go] q.I oflA-l q.S mm o]3., 

7joi7i- 1 ~ 10 mm s. m^}^ 3^51^ 5^ii?i^i7m'^i4 4^ 71^21 -foil 

■a^tb4. 



'^l ^^^2] tf-ofl ^^islol cf^ ^^a.4£ 7>fe7ll Si4. ^1 ^'y^2l ^Tllfe £^d^^^ 

^ll^'^M £^^^^^4 371 ^°ii 44 4^cfl. ^ ^^°1 ^^^-^ ^ 4^12] 3l^a.4 so % <^1^ 
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98 % ^ms. *fe ^^tM. t-y:?-^ ^^^]^^ ^^s] ^^s^5o%m ^^^21 7j-£7v ^^^n 

<H£:acf.(£ 33(B)) 



^914^. ¥^^91 4^«f^ #4. ^7laj ^A^o] 7fl47^ 7}^^}7] nfl-f ^4, 

7)-A^^# 7MJ1 5a7i m&oii ^^ *=r^i ^^^^w. 

£ 37S1 t'^i^ife, 4?l^l7m-i: Sl^s] ^i^l- ^f - -^i #1^«- nil. 7]^^] a}o]6\] 

7-}^ ^^]7} <=Hs^^i. *i s^i^^^^^i 7}m-i: ^^^7> ?i<HAi -g.^^ n^o\] s. 
^^^^^^o] 7m^iAi Bj-xit ^ $i<H. ^m^] aii?i^i7m<»i ^C].. 



37^1 nmm^. ^^^^^^o] SflH*. <^l 3|1H# ^^^^S i^»el-fe 7ll^^7l- 

S^^S-^i «-l-el7j-£# -^o^tt ^ 



^71^:^1 03 f^O.S a 3I|)HS1 3.7]^, O] 3Jfl5£.7} H-Efi4i-r -fr 7] ^. -g^Sl 7]\^-rm 

ao^^lfe 3-7]^^ ^ 21^0], o] -fr7l^Xl^ioa#S^ 7fl^^S] 2j;^S^ 1.02 

~ 100 «11S ^1-^ sflHSl 2j^o] 711^^5^ 21^51 1.02 till '^l^J'M 4^ -^7l^^l^oj* o.^ 

^^*l-7fl ^o] 1-7>^§H. S^^^'g^^Sl ^i-5]l- U-^m ^ ^4. £ 100 all acl- 3^ E^ltSl Jl'asSj-l- 

^i«11*M nll€-*14. ^^^^S.^ -^7l^;^l^'a«ll<i ^Al^ 7l|^^Sl lOO -Hl^i l.500/an £ SH* 4^^] 

110 i'^i 2,000 m^s. ivcf. 



H «jH<y7l:a-oil Jj^o^A-l, £^A^;g^:gol al^S]^ SfiHfe 2 7llf' ol^g-S] Hl-ol<ilt* 7ll7|lsH ^1*2] ^^^^f 
£^ ^^^SflS ^S. 511?l;^l7l^fi] ^^HM- f^fl-'^ll t45l-^ife -^1 ^^llf' °]'S-2l H}<^H#<^1 Zl-Zl- «-7fl Oj^fi] Hl-olo:|t 
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4321 ^l-^ol] Sl^&l-ig, SH'^ £?i^^^^^^<i] -i^lS ^2] HVcfl^ ^oll 01^ 7l^4Sl H11A]7J 

#711 t ^ $X^. ^m^S.^ 3.0]7]%0\] O^^O^A-I, i^^* ^«2l ^ Vfloll ^;.l^^j;,flofl yj-ol 

'H** 7l|;?ileH a 3)4^]-^, Al«S§H '='1 £^1#«11 h1-<^1^* 



5021 ^'goflAife, £^>a^*^^l2l -§-^01 -a-J^l 180 ~ 280 E.<^l7l ^^o\] S^^^^^j-^sfSl ^^^^^S. 2,0 Kg 
/pin ^&^t^. o] «mAl.ol^ ^2] AlSl^j ^1^^. IC^2l ^1 o]] ^^El^ 7>t.V ^oflS 

n ^J-ssl ^^§1-71- ^icf. A^^l 180 £ nlDj-o] °.<H|^, ^4n^^^-Si 2.0 Kg/pin ^i^-^H, t^ef^i^r 1.5 Kg/pi 

n ^nHl ^i^l ^^4, aiC^ ^121 7><io)l 2l3]l £^1^^^^3V^fl7^ -§-SllSlol Sl , £^l^j^d#5l2] 7]-^ 

<s^;g^ <y o.7jcf, ^^M] 280 £1- ^-f^ ^^d^^'S^^ ^E<Hl tH«H T^^lf^°J ^^l^^^f-, #c-l allxjiEf. 
ol i-ofal^cf. s.*l 4^2] ^^^1 200 ~ 260 £°14. °1 ^£2l z^^fl ■?] ^A^], S.^^^^^^^^ "I^^l 

7J-S21 ^S^£ ^olxlja, ^^IS 7>*llx]fe ^ofl ojsj. 5)l?l^l7l^* ^^jsl-^ ^^1#^1 ^4>£lfe Sio1^l7l nll&ol 
4. 



5121 iJ-^ollA^ir, 21-^11 ^, ^lEl^, ^, ^, a^ols. SV o]^o_s. ^^J^ofl 2l§>c^, 

-g-^d-i: 7Mfe "Jrl- ^ ^^1 4^ -°jEl^ol 2171144 t-fi-5l<H ^^^i 

'S^^lfe 5.H1A-1 7l#t!- -§-^21 ig^l- ^^^Al?J ^ Si7l nfl^oll, -gofl o^g)] ^o>£, 4^1 £^>a^d#^fil t 

7l-i:<H^* -^^^?1:^1 ^fe4. 

oVoflAi 7l#s]: Sn/Pb. Sn/Sb. Sn/Ag, Sn/Sb/Pb2l ^^^S. ^^I] sl*H, ^«1 2.O Kg/p 

in <^14. n. €3l-£ ^ Jl, *mAl-6l# a^SH'H4 IC^2l A]o^ <go11 SlSflA-lS £^lA^ia#^2l ^3^7j-£Sl 7.]t} 

£ ^"21 tsl-. 7i*oi^oi ^7i^ ^aslJi 514. 



53, 54i^ife, 71^21 K^o\] ^x]]^o] l-efloi^^ ufl^lsH, °1 #ell'y#^l SL^d^^^^^?l* 

^i, 21^ 7l^(il- l-^l EEiliH)<HlA-] ^5flo]^7^^]o^ ^f;^^ ^^Cf, o]^ o]§l.a^ EEliLH ^.oflx^HEifil 

-g-°147ll ^i^f^l- ^^Js-fe tel|<?l#o| #§-*V 7]^^ §}7ll si4.a*V, ^^^4^r #511^1 

oil Sl-^l^ii, ^^^i*2l E^^J^^^^l: 7ll:^ll5H EEia.H #21 ^^efoij!]- ^^slol i.o]SHj-Hlo^ ^^o. ^v^|.^| 
€4. a »ell'a#^ "11^1 ^i-EflS. *4. "114=1^ 4^, €%2l h]^^^^^ afl^to.s. ^a^€4.(£ 

50 %3i) 



a ^i^^J- 5621 «i^ollA-l^, E^Aj7g^:^ol 3.^S\^ Sfl^fe. O] Sj)c^ Jfg-^ O.^ iz#5l-fe 7)1^^7}- -i^l^ -^7]^ 

^l^'Sf'^s. 514. 44^i 7Um^ 44iLH ^21 4^ 7^0,1 ^^t}^ 

nfl-Hl, '?1:21= £^^^^^31- 44^.^.21 ±^ a^o^ ^^lofl c>]^^c] ^o]^ c] £^^^^^.^1 ^^6^ 7HM* ^^4, 
«m ^'^m to]^ 71^0)1 ^01^ :f C.1 ^AJ*!- ^g^oflE, 5^H7V -^71 ^^1 ^<a#o)l ^Sl^l SX<^, 7l:@-o)l 

^i-Bl*fe ^-i- «<J-^m ^ 514. 44 ^^^J ^H2i- f.^v>.xi^^f^6i4fe 4^ ^fl^:LV2l ^dn^s., ^ 
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7l o^^^^^c)-. 4-§-£l<H^lfe ^^^AS^ife ^J^^^<^1 ^^m^. 7}£.^io] ^o]^^ o^qel-, x)7l 



°] £^d^^^^^^^, ^^1-21 Ji^j^sf o] ^^vfii Ji^^^s] ^ ^o]] ^ix]^ 7]^%$\ ^^^^S. sl^5lfe, o]mT 

^ofl cflSH 7l^^^S 17M7m 2711 -^l^j- ^1*1 4^ 71^01] ^^^] ^ 



t^lAj^j^^ofl <^o]A] 7]^^^S] ^^^^ ^^o] 0.1 0.8 mm , ^«^]7> 1 ~ 10 mm Jl^^fe. 
^^^r 0.5 ~ 2.0 mm 2] ^^S. t}^ ^}^^^JL, ^S-S] 3.7]^, 7l^S] f^^ ^o)] 4^1. ^^§1 

JL^j^fif o] ^^o^ H^j^S] °]= f-^V f'i ^^1^ 7lf-^2l ^^^S. S\o]^J^^ o]^^} 

^5)^ Y^''!:;!, 3iflH5i H7i^ ?j-^<H €f ^-^l^ cfz]-^^ ^ ^fils 

SflS ti^Dl. 4# 7l:^i >a-§-*ll^i 

Jl^-^fi] 0.5 ~ 2.0 mm S] 7]^^S\ ^^^^ ^^o] q.I oflA-] 0.8 mm -^iJl. 

1 ~ 10 mm S al^l 3i|lfl;.l7l:a-6li4 ^^^S\^ 7]^S\ ^6\] ^x\^ 



^^^^>fe ^fl^<^14 £?l^^^d^^2l 371 4^01), :i z);§ol xi^H ^ 2j;|jicf 50 % ojA)- 

98 % ol§l-S f-°J^2l ^^^1 al'iSl 50 % icf 2]-o.^, ^d^^Sl 7^V£7l- 

^lol, sll?l^l7l^-i: ^V4M-i-«)) ^^«l-7-lu} ^fe 7^S^7\ i£ 2)^01 cf- «^fil 3l^o^ gg o/„ ^ u o. 

'a, 7li:llt pV^V 7]-^^^^ ^c^^v ^7]- o;^:;,. ^^31 ^ §i4. a, t^ii ^fe ei 7fl °Vlr^£ 

€4. 



14 itrjeiii, -y^^^* AV-s-^V'S ^J7ia| ^A^oi 71^71- s^Aj^^^^s 7v^§f7Hi 
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^^«c!- ^^'gi^ife, ^^^i'S^m -§-^"^1 ^^^1 180 ~ 280 ^op] n^<^] ^^^^^^ 2.0 K 

Zl ^S>7> ^cl-. 'g'i'il 18G£ nlp]-6i ;g^o)l^ 2.0 Kg/pin ^^o]^ 1.5 Kg/pin 

^s. M-i^l ^^4. £ IC^ -^isl 7f^oi| o^«|] E^>g;ga^;Hl7> -g-sflsjcH tH^. t§^-. 7)*<H 

^* "S^^lc]-. ^'i^l 280 '^fe ^-f^llfe i^i^^^^l -§-Sfl ^^l=a^f^. *Cl?fl^liE*.o] 

^^Mm. m -^'5*1 200 ~ 260 ^] ^£21 t^^^d^Mi* ^}-%rt}^, ^^^^^^m 



^^^Sh 60^ 'S^* ^'3 ^^-1, ^, °JE1^.-^. ^ ,oi a]c^£ 1 ^<^i^vo.^ ^^^s]fe si*H Si 

A\ 7]t*> -g-^ji: 7Hfe S^d^^^^Ml* ^ ^q-. ^§1 ^^-1 -9l^^o] ^m^} t^5l<^ 91^ 

i^^d^S)-^l7> Iti^i 7|#*> -§-^51 "^^l- ^ Sa7l n1|^«Hl. fil^ ^6>£. 4^1 Jl^^§H 

^fil 71-i-Ol^* ^J^fl^l ^fecl-. 

Sti^i £?i^^^a}-;?]lfe Sn/Pb, Sn/Sb, Sn/Ag, Sn/Sb/Pb^l ^i-^AS. ^V#^. S-§1 ^zj-^J-^t 2.O Kg/pin -^l 
ol. S:^^-, 7l-i-oi^6l ^^AS^^] 

t!-€, -^li^i 7l#t!- 2l-;^li- m^y] bgas) 5^ ^J-r^i* ^^f, ^ £^#31- BGA^ ^ 

^ S^2l7l- ^s^^J^VCl-fe ^^m. O] ^^J- A151 ^J-Zl-* ^0.^.^1 sjgfl ;g 

^ Ai5]>g Ai^oflA-i 7]^^ Bv^s^fe *mAi-o]# s^^Hl^i 100 ^RV* ^^^^ifl. SI"! «^^StV4^ AV^-^] 

BGAfif ^nlEflxliESl 7ll^-?-5l-Sl ^Sj- ^^j^l 2]-7l ^^^7} 7^o]t\_ 



^4<^] cfl-g-t 'g-'Sl- 14, BGA cfl^<^l #c-l5flxl:i,E ^sl /ll^Jfofl i^i^^el t-fr 7fl;^flsfa^ 

#71 -a-^* "JJtSl-^^. °1 PGA ^± BGA £L45L ^a]-^! ^o]^7] ^^^] -g-^o] ^J^sf^l e^31 

t ^^l^^l^isl ^t, 44 7> Si<H^l^ 5£ ^d^^7o^£7]- 3L fi]Jf 71^44 ai<^?i4, i£*K PGA -§- 

^71 nf|§-^l, PGA 4 *f#'=Hl Hfl^* afl^lt =r 51^ ^^14 4-^£l- BGA 4 

^ Si4. 



■a- £^^4 ^^i-^l** 7il^il§H/.i «fl^lt ^£ m. 

a 7ll^Y s^^J 444. i^^* 7ll^ilgM^l £^31^4 ^71^ #1«(1£ #4.^7l^^i- 4*M ^fl-g- 

^4 ^i7l. ^d7l AlsS 7]^±S. ^ si4. 

7fl^4fe ^#71^4 £^14^4 ^d7lal 7^01 ^:S.*Vcl|. 711^^4 ^d^lM-i- t^<Hl^f, 01 

^^^» 7fl7fltrH ?l7lai ^^^^ ^^7> §ixln_v :a^oii t^e^Ai si^sf ^7la| ^j^i: §H£ #4. 

^ «j-^4 4214 oie>4 ^4. 

^4sfl4iH #Sl zfl^^if- 2]^ 100 ~ 900 i:im ^S. ^^j*>4. 100 /zm Pl'L><>11^i^r ^7]^^^$] ^^»7^^7} 7]^S^i^ 
SX^, 900/zml- ^A^'^^S. 4^ 7)^0.5. ^i^jo] AViflE]7l ifl^c^l4. a 7ll^Jf^ 

#7l^j-«si ^^^-g-sl ^-^Jf^ ^^4^-1- «ll<^lfe 7|j^^^, 120 ~ 800 ^s ^^^4fe ^Ao] 4t2l*}4. 

a. 711^-^ ^4011 ^A^Ejir l-7l^J-Bloll ^^^-§-4 i^^^. 4^ 20 ~ IOOam 27fl oJaJ- sjA^sVt:!.. ^t]^ ^7]-^^ 

?14 #45114^^^4 ^47J-£lr %Hi-^144 45fl4fe. S<H14 4#^> S-^^^ Z5 ~ 70 im ^s. 4 ~ s 7fli- 
tflzl-Ai ^vo)i «)i^i§>^ ^.^i 4t4*>4. 
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ovcii^i 7i^*v 7fl^^ ^ iSHl-H. ell'^l^i, Hi. -f. <Hii 'Q-'Q^M 4-§-% ^ 7fl 

S^^^S] tgi^. W eflo]:^;^!, "a^V^lr^^ ^^S^-^g ^^1 <HH ^^S-M- "J 

7j-£» *J=^H7l7l ^Jl, '^^J iJ-'gfil -a'^S] ^o] rt(|§-ol4. 

£^^^21 ^d^i-^H** 'g'^^S. ^■f'Hlfe. Sn:Pb= 1:9 ~ 4:6 f-^l -a^J^?! =^H7l:&i o]-%-S\^ "g^* 

tgwv o^^^A^ Sn/Sb, Sn/Ag, Sn/Ag/Cu f-^l 'd"* 4-§-*W ^iJ-fi- 4-§-«l|£ ^i^. ^ "^l-n-fe" €^<^ £ 



i^^osfl<^l^i^ll»4-§-*]-fe ^<^1 mm^^. ^^^S. «ell<^l^i^ll» 711^^ vflofl 

-S-g-^l^, 7fl^:?. ol<2l» Al7j^, 711^^ 0J0.5_ f^^jAl^Jcf. #7) 



^^^^^llf^^ <^7y^A^^^] jE^, ^^s^^^=^^l£ ^^^Itt, ^J^H^^^SAi^ -^#<a^K ^7i'y 

oVoflAi 7l^tV <yxfo] ^AV^ ^AV 4^jfl, :^AV4 ^fl 2] ^Aj ^fl =o) olcf. ol^].^ ^^o^ ^7] Af ^A-j ^ ^ 

Bl4, 1>^H4, ^el'^lH, 4S^^i -f -1: ^ 

S.HlAi 7l^tb ^7l ^yxl-o] ^Aj-^ ^AV_ d-ig^l. 14^^11, ^^isl- c^-ig^lsl ^A^xfl f-o] o;.cl-. n s#<Hl £^>y 
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:J- ^^Slfe ^^^ISfS] -aSj-^jol ^JL, ^^m^^ 7>^7] Hll§:Ofl_ ^^5]ij :=f.;^loll 3_^ ^AgA]?]^] 



o]7]^.] 7l#at ^^<y^K ^7l^d^K 0.1 ~ 50 jan *1 $cf. "^^1- ^^'^1 0.1 nl°Vo] 

'3, ^7]^ sf-o] o^o] 5i:n., <g;<f ^1 ^ -^1 50 ^an 1- o.^, 7fl^-?-<H] f^^t nil. ^-S^^l ^ 

H tfl^ Si^i 7l^tb. ^7lSJ^l- f^^*^ 30 ~ 90 wt% 7} ^t^. 30 wt % '^l 

-LH^ife ^7]^ ;g#ol ^fe ^J^l c^ji^ 90 wt% 1- 1-71^^45] 'aai-7j-:E7l- '5lel-£|7l nll^oli:].. 

ci-g-o.^. 7fl^^ 0].^ f-^^m ^^ls.>^-lfe, t^^^^^l, 'i7]-^>g^^ll- A>^t ^ 

oil 1 ^st-SS-S-ts^l ^1 "S-^^n (PFA) , -f 5^ 1-4:^^1 #2] -^1 1 ^Efl efl^E}-?!! o] e (peT) (PSF) Sll ^-M 
4^1 H (PES) , ^ 7>ih^ #el 211 ^ o,| Ell S (PPE) ,1-Hl i Ell 2 A^ ?i (PES) , t al i 1 ^ o] H H (PEI) , t n^i^A^ iPPES)M 
5loiil^El]EllHta11°lH(PEN),i-e]°llEll2iEi!a^l^(PEEK),*e1^eil5i?]l^^l^lxi ^si*H '^'^^ fl^ff^l- #4. 

7}^t}3., Jl^J-5Lo|lA-l Lfl^^^, m^^^^^o] £^om-7l afl^ojc}, 

t7f4:A^^^l2] ^-f ife, 41-9! £<y=^S 4-i-, 711^^011 ^°ie>o^ 7l-<i*V #7l^VB).|- A^oieV4. 1- 

7]AoV^4 ^liAi 7l#tV 41-912- ^^^Al^ ^ 7><i, -§-SllAl7j^, jfl^^oll 1-7HV^# ^S^^fe «c]-^<^l 

$Z4. 

1-7H1-^^ 7l^^^Sfe 1-717]- 1711014D]:, 271) ol^>«^l<^£ ^^t] ^^flfe §i4. 27)1 o]Aj-ol ;| o.^ ^^^^^^ 

<^£, 171)3) ^^cfl i-Ei4^o) Hii^isHE €4. ■i-7]s) *.s.A-ife 4^)-^^, 4^^ 9X3., S]^ 

7]^^ ^^^S -a-'at ^ '^Efl 41a. o^ig ^61)01 ;a ^fl^^ 

^oflAi 7l#?b l-7po^?lSl 1-71 ^o]^ 5 ~ 50//m 21 HjflS 5I0I ^4. 

l-7l^o^?lSl ^^a}-ni4 37)^, *4«fl4iH 71)^-^-4 ^i^Hl4 0.5 ~ 1.4 7} ^4. .s-^) 0.8 ~ 1.2 S ^A^Sffe 
^01 711^^44 ^«l-*'a<^) -^-^MJL, 4i^-) 7l#*> 1-71:^01 7fl-7^0il cflsl] Ai7) =8 7] nfl^-ofl 4t^-l«V4. 



tt€. ^d^'-^^r ^'a^)'>)£, -i-^t^ ^^^] 9X^s. #4. ^. 71)^-^4 ^4<^ 4.^^* 'a^)^v >g.f<Hi^_ ^3)-^<Hi ^ 

^^1-4 ^a^ltAS.'H, ^4 ^4-7c}-£l- feocjE $4. 
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PGA -§-^ m^^^ '']^] ^2jol o;tj7, a 1-71^2] 4<^^ls!. 7>^i£ 2i:^§>7l it11^ol4. 
s. 314«H£ 'S'd- -^5^ 250° C o]^^] -§--§-5^^ 

a ^^^s. n^t}^ ^<^], m m mm^, his^^ s] -^-s^^ii-^s. 

^ t^^fl^ife ^'HlAi 7l^*V S^A^S] ^l^-l $t7f^*^ l-7l^>=l, 3Eir £^^^3] ^^1^ 3^ 

#7|-^*}- l-7l^v^-i: #c-l5l|;^liEo^ 7D^^oll ^Aj*t4. ^5]5l SVoflAi 7l^t!- l-7l^V:a-i: 71:^:31 ^^-^-S. -y-'y 

21 -§-^2] ^f-ol ^S|.£l7] nl)g-<Hl, 1-71^^^ ^l^l^m ^t, ^^l- ^ 5i4. 

a BGA * afl^l?!- 7l^2f PGA ^^'S^i'^l 3.7] ti|)§-o|), §]ea1.o1§ a^S^H-^-l 1000 a] 

^V* ^g<H£, 1-71 ^1-^ ^ #7l>a-^* 7M^ -^-S-iS 5^., A57l^l ^^t].. 

£ 1(a), £l(b),£ l(c).£ l(d)^^ t'^fil 5*11 l^Aloj)o11 ^n^nm7]^S] ;ii]a^^£<»14. 

£ 2(a), £ 2(b), £ 2(c), £ 2(d)^ ^11 1 ^aJo^IoH ^y]]:^ 49]7.]7]^^ xfls ^^jsoj^, 
£ 3(a), £ 3(b), £ 3(c). £ 3(d)fe ^1 1 ^Ajojlofl 4^^^S.o]t^. 
£ 4(a). £ 4(b), £ 4(c), £ 4(d)^ ^1 1 m^]^]^ 

£ 5 ^1 1 ^A] 0^)01] ^7ii« nmy]^^ ^'a£<^i4. 

£6 ^ 1 ^Alofloll m^]7]^S\ 43:. ^:^£olt:l-. 

£ 7 ^ >il 1 ^Alc^ofl ^Tfl^ 3|l5'l^l7m2] ^^£ol4. 

£ 8 ^ £ 7 'HI 9X^7^ £?i^^^^* 21|£<H1 ^^?!: ^tfltV ^^£ol4. 

£9 (A)^^11 l^Al 0^121 tsil 1 *4B}^^'&'a£<^l:a, £9(b)fe£9(a)Sl BSl-#S£'a«^lc)-. 
£10-8: ^1] 1 ^Al<m2] ^fl 2 'gsjsil^l ^^islfe n?}^]7]^5] ^l:'a£<^lc|-. 
£ 11 ^] 2 ^^^Ifi] t^l 1 # £Al«f^ ^^£<^lt:f. 

£ 12(A)fe ^1 2 ti^l 2* £A1§1-^ 2«7'l^l7l^2] nflH -?-^2] ^}-^£, £ 12(B)fe £ 12(A)^ B i^'^S. 

£^<^lcf. 

£ 13(A)^ ^1 2 li^l 3 * ^^^^ 1^71^171^3:21 sxflH ^^21 £ l3(B)fe £ 13(A)Sl B ^^K 

£^^14. 

£ 14 ^1 2 ^^^1^ tBil 4 1- £A1§1-^ ^^£<^lcl-. 
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£ 15 ^11 3 ^^sfloil sVTilSlfe 4^]7.]7]^^ ^^Sojcl-. 
£. 16 ^ ^1 3 ^^sflS] tall 1 * ^^£<^lt^. 
£ 17 -8- ^1 3 ^^si)^ tail 2 » t^l^Vfe ^^i^ltl-. 

£ 18 -8- ^] 1 ifl?]^l7]^fi1 ^7} i4El-ifl^ £a<^14. 

5. 19 ^ ^1 2 -a^li^l 3^ll7l^l7l^:fi1 ^^§£^14. 

£ 20 ^ ^ 2 -gAloilofl Jfl7l^l7l:^sl ^^S-^lcf. 

£ 21 ^ £ 20 $I<H^1 ^tfl*V ^^Sojuf. 

£ 22 ^11 2 ^^li^ Isil 1 «>11 ^TilS]^ 2l]5'l^l7]^S] ^^£0)4, 
£ 23 ^ 2 'a^Hs^ 1 ^^isfloll ^^flslfe Bl)?l^l7l^sl ^^£<^14. 

£ 24 ^1 2 ^1 1 mm %4 1 i ^^ISl^r sfl7l^l7l^2l SflH -^^S] ^^-at, H 24(B)^ £ 24(A) 

H 25 ^1 2 ^^lifi] ^1 1 mm fsfl 2 -HI ^TflSlfe n^]:^]7]^s\ flfiS ^^i^^, £ 25(B)^ i 25(A) 

£ 26 -S: ^1 2 -gAloil^ ;H1 1 ^^^^ ^311 3 * M-El-vflfe ?1:^£<^ltl-. 
£ 27 ^1 2 ^^lis] 7fl 2 ifi^eil^ll ^^1s|^ 3ll?1^l7)^2l ^^Eolcf. 
£ 28 ^ ^1 2 ^^]m 4 2 ^^ellsl fBil i^ ^Eftfl^ ^^£'^14. 
£ 29 ^1 2 ^^]m 4 2 ^^^IS] 'ii^l 2* M-El-iflfe ?i-^£olc^. 

£ 30 ^ ^11 2 ^^1^12] -S^silsl 3)|?l^l7]^2l ^7} ^41- q-E^iflfe £^614. 

£ 31 ^: ^11 3 ^A]^H1 ?}-7jl€ 3l)?l;^l7l^sl 42^ -f-'a£°14. 
£ 32 ^1 3 -a^l-ioil m^]7]m ft^£«14. 

£ 33 ^ £ 32 <H1 ^<^Ai £^^^^^^* 4^o\] =a^*V ^tfl*!: ^}-^£ol ji, £ 33(B)fe S^i^j^^^s] 

^1= £Alt!:^'a£<^lcl-. 

£ 34^ 4 3 ^^1<^1^ ^1 1 mm ^s^l HI ^^£«14. 

£ 35 ^ J^ll 3 ^^1<^1^ 4 1 'S^sll'Hl ^7^lE]ir sfl7l^l7l^l- 'a:'a£ol4. 

£36(A)fe^fl 3^Alo^lfi^ 4 1 ^^e^ls] ^s^l i ^ ^^v^^ 4^]:^]7]:^3] nflH Jf ^'SS, £ 36 (B) ^ £ 36 ( 
A)51 B sf#a £'3°! 4. 

£ 37 (A)^ ^11 3 4 1 'fi^sil^ fail 2 1- 4^1^^^ 2||7l^l7l^fi1 sflH c 37(B)i^ £ 37( 

A)S1 B S|-#a £^014. 
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S. 38(A),£ 38(B)fe ^1 3 ^^1^3] i ^^BjjSl tsil 3 * ^n^^ ?]:^£<^li^. 
£ 39fe ^1 3 -a^liSl 2 ^^siHl ^^=1^ 4f]^]7]^^ 

£ 41 ^ ^fl 3 ^Ajo^jo] 2 ^^J^lsl 2* ^^£<^m. 

£ 42 ^ ^11 3 ^^l^ls] 4 ^^iHjS] sfl?lxl7l^2l 3g7V 141- 

£ 43 ^1 4 ^Ajofli 4^ 

:£ 44 ^11 4 ^Alo^lc]) ^^)^ 211?1:^171*51 43i ^'g£.<^14. 

£ 45 ^1 4 ^Alo^lofl 2|lfl^l7l:^2] ?1:^£<^14. 

£ 46 ^ 4 ^^]<^$] ^1 1 sfl7l^l7]^S] cf^^olcf. 

£ 47 ^ E 46 $1^^ ^H^fl ^^^V ^^^^M. 

£ 48 ^ ^fl 4 ^Al<4l2l ^fl 2 ^^Slli ^7ll5]ir 2t|?]^)7)^fil ?5-'aE«>14. 

E 49 ^ £ 48 <H1 $i<H^1 E^l^J^^^^* sflHofl ^^^^V -^§.-1- ^tfl«V cj-igtolcf. 

E 50 ^ ^1 4 ^Aloflo] ^eflolf'* M-E^-vflfe 3i^Eol4. 

E 51 ^ ^11 4 ^Al<i|lo] 3|l?l^l7l^2] 3^7^ £^014, 

E 52(A), E 52(B), E 52(C), E 52(D)fe ^1 5 n?]^]^]^^ 43i ^^E^^lcf. 

E 53(E). E 53(F), E 53(G), E 53(H)fe ^1 5 -^^l^'Hl 5^71^171^31 ;«11a^^Eol4. 

E 54(1), E 54 (J), E 54 (K), E 54 (L)^ ^^1 5 ^^]'i<^] ^fl ?1 ^1 7l ^Sl >silS^^E<^lnf. 

E 55 (M), E 55 (N), E 55(0), E 55(P)fe 4 5 ^a]o^H1 ^^]s] 3^9]7.]7]^S\ ^H^^^solcf. 
E 56(Q), E 56 (R)^ 4 5 ^d^]<i°]] nn^P]^ 42. ^^jEolcf. 

E 57 -ar ^1 5 ^^l^Hl Sll?l^l7l^Sl 43. ^=SEol4. 

E 58(Q), E 58 (R), E 58(S)-8: ^11 5 ^^HlS] xfl i ig^Js^loll 2l|7l^l7m5l 43. ^^Eolnl-. 

E 59 4 5 ^Aloils^ 1 ifi^s^loil ^7im 31171^1 7msl la-asoli:]-. 

E 60 * >^1 5 ^^H^l ^^Elfe 2ll?l^l7l^ofl ic^^ Bil^l^V ^^1- utEl-iflfe ^^E^lcl-. 

E 61 ^ ^1 5 ^^l^^l^ IC^^ ci-^EolJi, £ 61(B)* E 60 7}^^^] H ^tfl£ol4. 

E 62(A), E 62(B), E62(C)fe ^1 5 ^^HlS^ ;^l2^^s(li nn^]7]^S] 42. ^^^o]^. 
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£ 63(D), £ 63(E)fe ^1 5 -^^l-^lsl 2 s!)7l^l7l^sl 4^^^i^o]v^_ 

£ 65(A),£ 65(B).£. 65(C)fe 5 ^1 4 ^^isflofl ^Tfl^ s^?!^!?]^^^ ;ifl2: ^^£<il4. 

£66(A),£66(B)fe ^] 5^^]^^ ^1 5 ifl?l^l7]^s] ;^laE: 

£67(A),£ 67(B), 5.67(0^^1 S-g^liS] ^ 6 ^'^i^l<^ ^9]^]7]s&S\ 42i "S-^^oM. 

H 68(D),£ 68(E)fe ^1 5 ^^l-^^l ^ 6 ^^aflofl ^Hla^'gt'^l^. 

£ 69 (A)^ 4 5 ^^li^ ^fl 7 ^^m] 2)|7l^l7l^2l ^^as-olcf. 

£ 6 9(B)^ ^1 5 ^^1<^1S^ ^11 8 ^^i^l<^l ^^1^ ^^^o]^. 
£ 70(A).£ 70(B)fe 4 5 -^^l-^sl 4^7]^^ 43i 

?-71(A).£71(B),E71(C),£71(D).£71(E).£71(F)^^l S^^lis^ z1-^^ii^l<Hl ^7fl^ll-7l^^ch ^ 

£ 72(A), £ 72(B), £ 72(C)fe ^1 5 -g^l-^fil ^1 9 ^^slH ^11 ?1 ^1 7] ^^s^ 431 ^^tojcf, 

£ 73(D). £73(E)fe ^1 5 ^^H^ ^1 9 ^^sflo!] 4^]:^]7]J&S\ ^^Eojc].. 

:£ 74 >H1 5 ^^li ^ Hl5Loll<Hl ^^1^ ^n^]7]^S] ^7} laq-l- t+Bl-tflfe ^3.^]v]: 

£ 76 ^ ^2)1 7l#al 3xflfl^l7l:&* M-El-tflfe 

<^1 1 ^^]<^> 

H 1 ifl^l £ 8 o\] A 1 ^^MS] n^]^]7]%-6: «jH<a7l^Sl ^ol -^.^ clsl-fi] hJ-.^ 

(1) ^-a, 7l^sl a^oii f >a^v a<H7l^* ^^^t^. ^.o]7]:^±^^^]^, -H-el ofl^A]?!^, te|<^lPlH7l^. 

wlrt^eflolS -^^c>}:^ 7]^ ^9] ^:^]^^7]^$] ^«l-(8)* l-"?! 4-§-t ^ $icf.(E 1 ( 

a) %2.). ^^is)^ m as^^(nm^)^s. s]cH sa^, ^^i 71^0,1 71^<hi his 

^. ^^l^H i:f-t(9)4- m^^. ^m^^^S.^^ ^£#^1 '^I'H^-I £^ 

ell^liH - *H £^#(4)* IE ^e]-^ ^^y\] t}7] ^n, 4^1 ^7l£^# sfl£ # 

4. ?i7lE^oil£ ^^^o] ^4. 5E ^7lE-=- £sl)#(4)Sl ^ i^#(9)2l vfl^^* aS^-S (4a), (9a)^ 

S ^4.(£ Kb) %^£). 

o] s.m^ -^i#«-<H. ^sK-a:*!-) -m^]^. 4 2^^4^ m ^-§-«^°ii m ^^m^ 
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B],Cu-Ni-P Sitl-. cf^o.^ nVl-o^^ 7]^* ^^sVcf. :i 

^, 7l^a'asl ^nW{4) A>ol ^ :if-t(9) ifli ^xlf^^^ll(io)l- *^5H, ti£ 1(c)). ojo^x-l 



cf-g-As £All#(4)2l a^Si SS}-f^(ll)* 4^1 2(a)%^S). a £ 2(b) 7}^^$] ^o\]a^ x}^ 

^fe ^S^%^{n)o] ^i^]^ £^flf.(4)^ S|-cfl5llAi 4E]-iflj7 51 cf. o) is^f.(ii)^ ovoilx^ A^^tt 42} ^o] 

Cu-Ni-P^ ^J^V S1§H ^^JE1<^ Sife <^lSloi)£. ^Sl-rvVS)-) 

Aje^-ols;^! ^?l&l#«ll'5lm'S.4, -^^ ^elfe «l 4fil 'ih^'^ 'MEC etch Bond' S.^'.-l *>fe 5J<^1 4^^*)- 



(2) ^7]^ (1) oflA-l 2)-^jtb £^1#(4)* 7Mfe «ll'5d7l^S] <a:^oil ^xlf^(2a).(2b)S. ^ ^^l^d-St (2)* ^ 



^xd*ll £^-g-=g^^l<Hl ^<H^i ^Sl-^el€ S.HlAi Ai#tb vfll^ ^^l-y^fS-Aife, (D ^^-^4 ^^l lO/an 

01*1-31 Vi\^^ ^X] ^n^, (2) Jg^ oj4 ;gcl >^cfl^ ^ <axl-<J)- ^d^l- ^^"^171- Aj-cfl^ O.S o]x]-# ^t?!- 

<y^V7V 4^tb -^^^l* ^ Sl7l nfl^oluf. 

4-i-t ^ Sit ifll^^^lS-Alfe il-i-^. -^^Al^xl (Hl>:A^ "Hl^Al^^xl. 35^1^^1-51-^ <i^Al^;^l ^), ^e^o] 
PlH^-xl, oflSAj^xlSl- ^71-^Aj ^xjSl-fi] ^4 1-^ 



4D-Al7lfe 17^4;^^ =T-X]SA-Ii-, #Blo1lEfl2#^(PES),*elAf^^(pSF),i-2l5]l^?lAl-^^(ppS),#elS]l^^Af^3l- 

'^lH(PFES),#Bl3i]NiElla (ppE)^^e^o]lEflao)n]H(PI) Af-g-i)- ^ 514 t£ Afoj^ AVsj-^^jo] ^oVo]] -g-sflsli^ 

^■a^^^^l-a^l-^-^i^ <^11- l-'S, 011S.A1^;.1(S.S1 oVnJ^I ;g3l-^l^ ^S1-A)7J 01|^A]^X)7)- ^Cf.), oH il^X] 

<^lt'a?Jl2.^. i-5l^S;^l a-?-, #el-^El-ciofl3i-¥-, tsl-^flJi-^ ^sl ai^7> sXt\. ^7^^^]^<^%.^ ^s., ^ 

fl-i- 71-^ ^-ir ^Ai^H ^^im. 



tfl-A^A^fe AV A]-S|.^11o]l Cflgfl 7>-§-Aj5l <yxKol§V 7>-§-Aj O^U|.2^.:il *VCf.)7l- AV A}:Sl.;5il0l] v4-§-^j 

("l^'K Vi-§-A^=^^xl5l-i 81-4.) ^^1 4-8-^ =r ^4. 

S. ^^J-'gollAi Ai-g-*Vfe -7l-§->a''^lel-JZ s>fe "J:* ^^jsl a]. ^^4s. € -§-°-!i°Il aI;^. ^^^v ;g 

-f. >a-cfl^^s -i-*!! ^£7V ml-^ 3dsl>a- vl-i-A^'oiel-ji ^sjl, ^tfl^^s. •g-s||^£7l- '^d-g- 
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^V7l5] 7)-^^^ <Q7.}9] ^^v^ gioi, 44^^ ^o] ^ ^^7]s] 7>-g-^^ Oyi^fsl ^^jj-^ o^;§t!: ^ 

^Vfi] 51 o] ^o] ^cf. 5<a*V 7H^ Ssl-'ai- ^^jsfe 7^0] 7}^t}7] m^ol4, 

^J-7lSl 7f-g-^^ <a^>sl sgS ^Jol^A-]^ 0.1 ~ lO/an 4^21 -a^^ ^^efig, 2 f^-^ 41- 

t-a-^ils €4. ^5 S;1^<^1 0.1 ~ 0.5 ^1 2] 7>-§-^j -a^fii- sj^<a;go] 1 _ 3 ^ -y^i- 1 

Slo^H, 7l-§-Aj 'y^>s] *J:^oi2|.^ 7l-g->g 71-^J- 7d 

^^l^J ^-f , ^7lsi id-S-^ ^^^liLcl-s -^-n ^^7} v^^7M *>c)-^. ^'i*! 4tt^ 



^)^}Ei^\^^]^m -^Efiq<aJl^ ^<il 5lcf. Ojl- Jl^-l- A>^Sl-Pi, 7f-§-^J ■^471- A> AV£].^^lo]l ^*l]E]7l 

^--fr ^l-^^fo:] 7)-g-Aj ^^l^j7l-l- -g-Sflt „)]o1]:^ 7J-AV o]$]S] A^] A^ £ -g.*).^ Tijo] 7>^4al, ^S^4% o] 

^^^1, aSl-'S m^-^ ^S] ^Dfll-^c^^ «]], ^p|)7l- ^o^Sl^l ^7-14. ^i7fAj.s^5]7.1uf Sfi^ ojo] ^ 

4. 



oflA-l Al@jg>0^ 2jol£ f^^S. ^ ^^7.} <a7l^ ^Si4. 

f^'^l ^^1 21 3]4Elo1 o^olt ^cf. 

^^7l 71-g-A^ Oj^s. - ^3. ojAj. S.^t\o^ ^ ^^S] 71-g-^j ^jAfol ^*Vo.^A^i^ ^A]olAl- 

4 ^7] 0^4421 2:t<=l 4#^5]-4. 'y:^} s.^ E^>a<>l ^4^1 ^4 ^*2] ^^^^^ ^iL^i ^ 9X4 ^'4 
^A^ ^442] 4<^1<>114 l^^'-sl s^o] ^f-o.^. #^V^4^^#iAi t^S^H ^^i, 

4^'a^l4E^1 S|s.4<^H14 «^-e|7>«e^A3si.xi ^4 n^o]t^_ 

^V7l4 ^4S4fe #^>^4^^^'H1 ^ Aj-^^H SS^-^-i: ^Ajt nfl, 2:3}-^ 4 •fr4t 

4<H1 ^^Aj* ■^'^tlV 7j-^A^^xlolo^£ 7j-:g-A^^^ll. A>^^o.s.A-1 f^^V^4^^#i t:^-, o]^t} 

4. 4'']4*-§- 711^* ^Aj^v 
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^ly]5] vJ^A^ ^^flajoj ilrlr'S, "^l^A]^;.!, Sfl^^x], im^^'^^], 



^7lfi] o,l» 35fl^i^^B^^ ofl^Al^^^^l, HliSllfeA^ i^Al^Xj. Hl^5ll4-F^ °fl^A]^;^l, 

i^Ai^;<l, ^J:tt3^^tt§^-^ '^^^]^^], m^F% i^Ai^xi, q-=*ia^ i^Ai^^i. ciAias.^! 



^ wj-^oflAi =T^^1 ^#^1 $1^^]. ^ch^ls] 7l-§-A^ ^Msl \f-g-A^=^=xi ^ofl 7^sl s^jeMl ^^Vs1<H SI 

^ 5J01 Hl-t2]*>Cf. ^°^*V a£o^ 7Mie as^'S* ^ Xl-^^, ^^1 ^f-°11 Wf^^l'^t'^m .-^l^t* ^ 

-§-^j -y^}* =^^1 Ifl-^ #1^. ^isl) ^^1 ^fl-sl A]- AW<H1 ^o] 



^y] ^^1 «#i Sl^^i ^^Wo\]M ^^J:^^ 7>-§-Aj <a4s] Bflt^^r =r^l 3 ~ 40 f'%= % 7} 

^V7l ^f.^ ^71 S] 7}-%.^ <g;^K Aj.7lo^ uf^;^ ol<q^ ^sqo^ ^o] ^C)-. 

^V7l2] ;f S^xfls] t-^^-fr ^^o\] 0.05 ~ 10 % 7f 4t^*}4. 0.05 % =r^l€fl- 

$X^. 10 f^^% * Sl-^y^l ^Sl-;^] >a^Ol ^^^]$] 3,A^^ °i0] CXO]^ AlS]Ajo] 

^^7]9] zi ^j^-^SA^i^ 3ims] %^io\] ^l^l^l ^7]m^ €ei7l- 31^. 
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(3) 4-5-^^ *^4^^1^^f^(2)'>ll £^l#(4)3|-2^ ^7] ^^§1-71 ^]*!: ti)-o]c^^^A^^ 7))^ (6)1- 

(i2(c)#S) 



fli^i 7l^*V E^-g-^^2,Mll- Af-g-^rl-fe 'i^^l^, tiM<Ht ^^J* ^?!- « 21111<^1 ££4^21- ^11^1 

*V ^ eflolxi 7>^t^^^i ^o^7ls] ^^>-;.l^^<a^o]l aj-ojoi^^fi] 7)1^(6)1- ^^^l^Vcf. a ^^M^-i ^o^a] 



(4) cf^^S. hH1=H*^^J-§- 7ll^(6)l- >a^llV f'^>^^l^^f^(2)fi1 S-S-i- 2(d) f'^V^;^]^^ 
t -LWS. -§-^, ^sflTlt^S.'i*), £^-§- 2:3]-5H, S.<a=fi] 

oi7lA^ -^^7]$] tVojej-^ ,^1. oiA]._ .gA].^ ^xv =s] 7j-A}- 7l]nl'LH4 i-a- -^-71-^:* ^.}■%■^ ^ 

4. 4^1 -^7)^>^ ^-^1 «>^^«W. <>1^^ S^mm «H<Ht-§- 7fl^ (6)<^^-1 ^#£^1 

*(4)* A] 71 71 o^^Tll «>7l nfl&clr^. 

-^-7131 t>^>ilfe af-iV, 4'3-?ttv<a CJJ-^t^v ^-§-»-!l* 4-g-*>fe 

^I^IV a^Sl ^cfl 2:£ Rmax 0.1 ~ 20 /an 7> ^cf. u)^ ^^^-f ^ 2:31-^ >^l-^l7l- ^J^?]S\7] ^3. 

g3=A^ oj^v^ol m^7] ^^^]^. 

(5) tt>^^l^d<?l*(2)2l Ss^^l^J al|'a7l^<Hl ^nflt^^ ^^^tVcf, ^o^o\]^ o]^<>] 
^ ias.oiH Af-g-sl^ 5I01 °^«v^^Sfe <gsl-42ft]^^14 ^e}ci-S- £ 

O] #Dfl«j^ J7^Alfl7l ^*llAi 7\<^Z]S]% eVfe ^.^1 #1:1-. olSf #t.lia|.^l^ 3l-5l-Cl.§-ol 7f^J- 

(6) <^lo1^i a^tb #^31* %^^^]^^%(.2)S] m ^^d«ll£^^l(12)* 
(£ 3(a)^2:) c] ^^5lt£^Bi-(i2)Sl ^^fl^ 0,1 ~ 5 /an 7l- ^u]-. 

t+^o.S.^^«l|£^Bl-(i2)fi] £^iHl^l-'tS(3)» ^^^*4(£3(b)^^). ^^j^ ^^!*fl£^^(12) fl<Hl 

4^;^l^fl-(H 51-01 ^#)* 21-^1 til 01 E 5} J7. -^l ^'-^^J iifl^ol ^el?! 5L£pfi3(-^2l 

7m<^l m.)* Sflli* -ireli. t^^l^ Ale1^.5.S. sflAi, S^jflxliE (3)^ ^Aj^v ^ ojcf. 

(7) cf^AS. ^d7lE^-i: ^Al^H. ^?l«ll£^°-]-(12) ^1<H1 al^A^^ofl ^7]^^^^4: ^^^«H £^lf^ 
(5)4 w>oH*(7)* ^m'^. =L 5~2QmA m. ^7lJE#oIl^ ^£^ol ^t^_ 

£ ^i7l£^ ^o]] ^§11 q^iE^, ^^sll 5E^ i:S)|EiollA^ AjBS^j-a^ ^o^c Sl-tlsi 0.5. q^Dl-(l4)^ 

^^^*V4.(£ 3(c) %2,) u|^°V(i4) ^011^ cu -Ni -P S £l^ £^^1 Ai^s]7l =^71 nfl^olc^. a q€^i--a: 

(8) oH^i £^Eflxl:iE (3)= ^fl7-ltV Cf-g-, :i i^Sfl^l^E ^^o\] ^^^t}jL ^^d«fl S^'^Kl 2) * -fr^Vsf 31-AVS^ 

(13) ^ M^^(14)fi1 M] 7llf^o.s.5l^ s-^^ £*il#(5)4 Hl-'>l<H*(7)-i: '^^^.(S 3(d)%2:) SE til^sH-^^ofl 



(9) A-i-^S. E«flf^(5)4 «H<H*(7)fi1 a^<Hl a^f^dl)* ^Vl-Jl, a, #?1-^^1^^^(2)^S.'«] ^-^^^ a-I^^V 
^^j«:4.(£ 4(a) ^2:) 



^7m^ mooi -0093184 



(10) *1 #^>T^^l^^#(2)o)] HH'^t-S- (6)1- ^^1^^ ^Alofl %-7^^^]^<^%-(2)S\ S-^-i i£S|-t!-x:l-.(JE 4( 
b) 

(11) ojO^Ai O] 3,S^^ ^^V>.^1;.^^^(2)21 a^ofl ^nflai^^O^^ * ^^tljE^nl-(i2)* «J^j*Vcf.(£ 4(c)^Vs) 

(12) ^?isfl£^^(12)^ a^^l £^e11^1iiH(3)l: ^^Jsl) ^HJa-^ y^s^ ^o] E^sflxl^E (3)2^ Hj^^j ^ 
?l7l£^B]-(i3), M^£^B|(i4)4 ^^^*Vcf.(£4(d) %2l) 

(13) £#ell^liH(3)* s^ell^l^iE ^^n^^^-\(i2)-ir 4^^^. £^flf^{£^d^J^^#?l-i: 
^■i- 'a^4.(:£5%i-s) 

(14) °lfif ^o] gflAi ^<^1^ «JH<^ 7l^S] £511^(5) w 40101^(7)0)1 sSl-#(ll)-gr ^^^ej-jl. 2flH(16)* 

^S. 7fl^^(18)l- 7]-xl^ -a-7l^^l^^#(15)^S. 2l4lVt:)-.(£ 6 #S) •^7]'t^M91%S^ 5 ~ 

40 m A #4. 1*^^ ^J^<^1 ui-?- -f-^^-f 13 7fl^§f7i oi^^j^H -g^^ ^#eH ^ 

•Jlol 5)7] i^olt:!.. 

01 ^7l4^^1:i^#^ ^^^el-fe ^^^IS-A-l^ i:l.<3:*> A>^t ^ o;i:a ofll- 1-^ HjiiSn^A^i^^l^^l, wl>.5|ll-A 
^oll^Al=^x]5] ol-a^sflolH. i,^^^oll4Al^;^l, tt^^-^ofl #^1^^131 4HlellolB# <^]-"J^l ^3l-x|14 01^1^1-^ 

^12]- ^^-fr 7>^lfe •fr7l^x]^d°jf^^ -^S] pH^ell^(^ol^ol ^7] ^xl^^oj-tvflS SI-Aj^l-ij ^Aj.)e] ^cfji 

§1-^ 71-^cl-, ?flcf7> o] •a-7l^^l^^<af^^ ^fl<i^J,tll<a-^e]^jol J^'^l^, '^i^]- 5L?i^j^^3>^l7>-g-§-*l-^^ 

S.{-^^V\ 200£) <HlAi£ ^^5]^! ^Jl, q^S^ojul ^£^4 ^VO. 7j-^7l^^Sl SL^'iMlA-l ^^o) g^cf. 

o^7l<HlAi ^V7lS] tl-^-^<Hl#Al^xlSl o}3^ellolES.A-lfe J^l^icl-e^-cm 3el]f:i^^s^s| ae]Al^o11tfla^ o\3.% 
5J0I 4^2]§VC1.. °-!l^<^l^ ^^J^t-^l 7>^Sf7l XtJl^S-Olcl-, 

014 7^-0. o^>y. olnli:^.^ ^^l-;6llSAife l .iffl'^ -2 -'^llc.lDli:l.l:(^^ig:iB 2MZ), 1 -Alo>:t<Hll -2 -4 -il 
'^li^li^*('a-f-'^:2E4MZ -CN), 4 -"111 -2 -<Hll«^lnlT:l-# (>a-f-i^:2E4MZ)» a1.-§.^ ^ 5^4. 

01 olnlcl-f. ;g^^lfil ^71-^^ ^7]^ o.7]>-;^l^^^Sl f^JL^^ol] tflsflA-l 1 oflAi 10 % S ^j-fe 

m. '>1^^ ^7h^ol o\ la^lLflojig ^^01 ^71 n^o]t{, ^7]^ ^7] ^Xl^^f^ol ;|sl.;g ^Aj^o^^ 
S.-^ aEl#il;^]S] A>^S>fe ^01 Hl-t2l§>4. ^^Slfe S^l-^ Al-^SV -^71 ^^l^^f^^ -S-5lAl-i7V 

*W ^JL, SflH ^V^^H ^^1^1 a ol^6)l tflgH -B-S|l>a£ ^7l nll^oli:!-. 

^>7l2] aelf-it?]) -§-^fls.*^m cl°111^:iell-ci°111°11^fl3 (DMDG) ^ selofll^jnelsclDfl^oi] 

^11= (DMTG)'HlAi AiEM^^o^ oii^ 5jol£ aiolT^ *V f^^s. Af^sVcf. oji- ^^^1^^ ZQ ~ SO S. ^^9\ 7}^-^ ^ 



2f -^71^X1 eg a^j#<^l^r =L 9\o\\^ Z|f^ iiA-)lu|. ellt^Afl, tflWA^oiq- lfl<?i7l^^2l 7fl^2f 7\^^^ ^<^» 

^;|SfA^ =^xl, SflAj-t flell 7J-^AJ £i,Dl ^j7l-l- ^ SlCf. il- s-^ 5ll'fi^^fl£A-li^ of£i^A_Hl^ 

f^t^lltl *Cf. a 7flAl;^lSA-lfe, A1471-0171A1-S1 ;^l§ol jggy, ^f^7j-;^]SA-l ^, M^S^^Af^flSl DETX -S 

7> #4. a •H-7l^xl^<af.^ ^A^l-S.^ -aj^tq- -iVSl- :y7>*ll£ #^1-. aflAi 3ll€-ir ^i^t 4^ Sl7l nD§.oli:l., ol aj] 
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m ^7]^ ^^i^Aj ^xlS-Aife ulisll^^ ofl^A]^;.!!. A}^^ ^514. 

S <^llr -B-7lT^^l^d<af^ £41-l-gr ^^-i^l 25 0.5 '^1'<'1 10 Pa- s, -S-Cf h>#3|s]: l ~ 10 Pa- s 7} #4, f- 



(15) ?.Hl^i 7l#*V 7fl^^(i8) vfli ^£^DV^ M^S^B]- :£o] vflAi^^oj ^^nv(i9)^ ^A^ev *^ sfl 

^liflsVcf, ^tgs]iol>,Eo^ 50 _ 400 Pa- s ^ '^^^]^^ ^<^1 ^c)-. I£ S^^J^d^?! (100)* ^^tJ- 

^Ixl^l^a-^loil l-o^xi x]7.]t}jL, (100)2) Jl^a-^dODl- 711^-^(16) iflfil £?i>y^*l-55ll(17)i ^#^1^ 

^^-J^l 240 ~ 270 Si^i = £^^^^^^(100)* £^-^^^#5^11 (17) "HI JI^t!-cl-(£ 7 #2:). SEfe 

^^l* 711^^ iflofl 1^:17. £^^^^^^31 ^A^s\ JZ^-¥-#o)l ^^A]^ S^^S'g^^* 



a, sfl7'l^l7lJ&(l30)<^l 5i<HAi ^l-^^2) 7ll^(18)°flfeIC^ -§-21 7l-^tV^^^^(60)l- -a^l^il^. 



0)1^-1 A}^s\o]:^ £?l-^^^^^^(100)-gr ^-^^2] J1^J-^(101)2]- o] sg-^Vii] JZ ^^^(101)2] 7^ ^d^l€ 
7l^^2] ^d^4(102)S Sl_ 0)^4 Txl-^ n^o] ^^^t^Ml ^}^^^. ^"^^ :il^j^(101)^ 3fl=(16)S 

^^]^]7]^3] 7]-^V Hl-^=i^4 £.^1)#(5)<H) £?l^j^t]^^^11(17)-i- 7]{4t}o3^ Jl^jsl -^f-^oln^, aflc^ 37]o]l v^^o] 
ojq- :f.0.s 7|-^J- ^^S}7fl ^AjS4. a ^^#-?-(102)2) ^-^S: 4^ 7)^2] ^4 aJ-oj 7|.-^v 7] 

^^''I'a ^^o] 4^. z]-^ f- ^i:: #4. 



£^A^^j^^ (101)2] ^^-^i-s o^ji ^_ ^_ ^Ai_ 1^ ^ 7}^nA<] ^ 

'=^5. ^ c>]A^s] ^^^s. $4. ^■^] €t^^ "i-^"^ a^(Ni -Co -Fe), i^eflriM- ^1 



£^^^^^#«(100)°11 Xl^H^i 7l^^4 ^^^^(102)fe3]^<il 0.1 ~0.8mmS.Ai ^ol7l-o.l ~ 10 mm , ^^2] 
i^^^(101)2] 3!;^-ar 0.5 ~ 2.0 mm S] ^^S. ^o] nft^^U, iflHfi] 3714 ^j-*hs]fe 4c1a.H2] 

21 4el-Ai ^^^§[711 Allfl^cf, 



^1, S^l^^SlloliE Af-§-^V ^ 5:^^^;ga>^flo| o.^^^] A^V] 180 ~ 280 £2] ig^4 Af-g-e^i^ 5jol ^ 

4. °]*fl t^i^^^^^Blsl ^^Sry^S. 2.0 kg/pin <^1^1-<^1 ^.a^lJl eaJ-o]^ s^i^i-^i^ IC^ ^^c^^l^ll 7}sll4 

loll 21 £?i^^^^#^2l 1:^, 7l*ol^ f-o] SiolxlJl ^7]^ ^JiSlfe ^0)4. ■g'J-A^ ^>^^*}fe ^o] 

71-^ ^4. £?i^^^^^^2l ^#7j-£7]- ^<H^2]. :^Alo11 <goI|£ 7j-«l.S ^a)- 3l-<aol 4=l4q^l7l ^^^^t^. 
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^^^=^4^4 (17)4- ^^±S. n^i^ ^-f Sn/Pb = 95/5, 60/40 f-* 7Hfe '^'^■■1: 4-§-«fe ^<^1 ^t^W. ^l-§- 
Slfe 'S^S] -g-^i ^>5<] 180 ~ 280 £S] 1^^121 ^o] ZLS. S^d^^^^^^S] ^^3j- 7J.£S] ^"^^lal, 

^^1-^1 -^1 7}S|)^]^ <aol Bfl7l^l7l^^ ^7] ufl^olcf. 



^^^f^(i^##) (15)^1 21^11 3l4s]c>l 7ll^^(i8)S^Ei 3il]H(16)i £^i^^^4^^^fl(17)* 7ll7ll§l-o^, 

£^d^^^^^^(100)^ 3.^^^{m)7} 3.^^S\o] oxt^ oi^iit 4^ 42f °1 -fr7l^^l^io3*(15) 

-S: SllH(16)2] ^^1- YS^^l 7j-4:il Sl7] ^^6\] §1 E Al-oll- AlL| n^]^]?]^-^ v}c] ^^i^t}^ afl :f ojl^i 

E^d^^^^#^(100)i -i-^ol 7Hll7i£ 311^(16)21 4^ % ^7j-^xlf^(i5)42l BVell- «,v^it ^ $14. £ ^^4 =r 
44^ 4€- it;^i]7l5]^ ^40)1 91444 4^7|] ^4. a 47]4fe f^4=r4€^*°l ^^^^1 4# 

EBiiAi^o] 471^1 7m-i- <^144^4"J:. tb ^J-4 4^^>.^s. € 3ll444«i4:£ ^1 i ^^^-fr ^•§-4^44. 



[^1 1 



£.9^ ^1 1 -^4^4 ^1 1 ^^Bilofl «:7il4^ 311444^(139)^ 44^:a ^4. ^71a-i £ 9(a)^ 5ll?l^l7i^(i3 
9)S1 ?f^£olJ7, £ 9(B)fe £ 9(A)4 B 4^^* S.^^]^. o^7]^] £ 9(B) 7}^cll a -A ^^'^] £ 9(A) 

tll^t>4. £ 9(B) oil £4tl-44 ^-^l, ?!H(16)fe £4^^^^#^(100)* l-o]7l ^sV^^fil ^sll^(16b)4°l 
^^fl^(16b)2l ^*di hF^4 ^4^(16a)S 5l:il, o] ^^ll^(i6b)i^ £ ^JltidSc)^! ^^^£l<H X14. E 
8 4- 4#tV oiH14^ ?flH(l6)2l ^<?3^1 #4^^1^^<af^(-fr7l^xl^^ojt)(15)°ll 21*11 *el^ S14. 

'^loll 4«11 ^11 1 ^^sil°114^ 4S-(^^)-^(16b))4 T^^l <a^J-^(16a)7l-#c-le|4iEf.(i5)oii o;|s]] 

4^4. 



^^l^(16b)fe #Cl5l]4i:Et(15)i 7fl-7^(18)SJfEl i^tSl^l o|cf. ol ^fl i ^^Bjji Xl^^iE 4H(^ 

^l^(16b))2l ^^1€ °d^J-^(16a)7}#cl5ll4>.Ef^(15)oi) o^sil 4444 0^71 ttH§.oi), E^>a^d#^(100) 

oil -i-ao] 7Hil^£ 7l:tHlAi 444fe 5i* «<J-4t^ SI4. n^S] ^^■^(i6b)fe •fi-7l^4^"a#(i5)2l 7ll^ 
^(18)S.^Ei i#44o;iJ7, o.7l4.4^<gf.(i5)3). SllH^fi] ^^^(16a)^ ^#4:il $i4 ^7l u|l§-o11, -0.7]^ 

4^^^(15)4 ^H^4 ^^l^(i6a)44 ^^0)1 4^ <»1 ■^7i^4^^#(i5) #i 3ai<^] «s^^S4^ ^Jo] §^4. 



[^1 2^^311] 

o] sll447l4(i3i)'& 7l^^ o.^fe £ 7 ^ E 8 * 42:4°i ^"^14 4 1 ^^H14 t-S: e4<^144, e4^^ 

^^^4(100)* JI^J4fe 311H(16)1- 4'^14*(7)* 7^m<^ 7H> 4^t i *^f^xl^^<af.(52)ol vfl*o^ 
(66(5))^1 ^^^t>4. <=1 <^l°l]4^r 2l]E(16)-& ■fr7l^4^^oif^(i5)o,l o^§]l 5l]H(16)fe 3l4Elol oj^t] ^^4.(£ 10 

42) 4^ ^^^^(1)'H14 (14)44^ ^11 1 ^^^H)4 44*1 47l ^^o]]^ o]t}s] ^;.j(i5)aEi ^d^*V4. 

(15) 4<^Ht(7) 4i £4^^^^4^rj 4'g2lloliE(Sn/Sb=95:9)(17)l- *444. <^7l4ir ^7l^444#(15) 

oj s^oi] 4^3^111: 4^1 '^445^ 'd-'gi^l'^liSlr 4^1144 ^^4 270 es el^s 4S4. 

(16) £4^ ^^#44 2I1HS4 ai^^r 1 ^4i4 ^<^] 

a] c^]o]]A]^ 4'^14*(7)oil 21*11 ^H.(16)4 7]^^}'=']^ ^§^^^0] m 5i7l nfl^ofl, sllH(16)2l 4el7j-£l- fe<a 

^ ^4. SE 4f^2i E^l#(66)* ^^#<^l7l uHS-oii ^^^12) 4^(16)421 ^^4^^?- "W}^ 4Hlsl7l 
514. 
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a. 13)1 1 

71^^ 4 2 ^^^m ^7]^^, 3fiH(16)* «M<H** :i 3«H7l- ^^^AS ic#£]^ 7ll^^(18)» 7> 

^1^ ^7]^7.]^i^%-(^l5)S.^ 2(|f]^l7l^(132)ol4.(H 11 %2:) o] m^]7]^(l32)-B: 4^(16)7} wH<H 

b. lifl 2 



7]^^±S.^ 1^1 1 31- ^i^l^i, £^^^^#^(100)^ jl^^l^lfe sflH(16)» ^^S] wHo1t(l7)* 7ll7llS> 

^, ^Zt^7.M9l^{5Z)^ £^#(66)<H1 3^fl5'l^l7l^(133)ol4.(£ 12(A) ^ ojloflAi^ £ i2( 

B)i S^l^m 4<^1^*(7)^ 6 7ll afl^lsH. 4 hM«H** sI^^V*-^! 3llH(16)» ^^jsV^^. 

£ 12(B)^£ 12(A)* HHo1*(7)^'Hl^-1 ^BS^-^S £^<^14. £ £ 12(B)'H1 S^l^V HHolt(7)2^ ^^Ife ^ 
'B'^lAi £A]tV ;§4-, £ 12(A)S|- 3 7l|sl aM'H*(7)-€r o|^i ^;,]p_> ^Ajs^ n}o]o] 



c. tefl 3 

7l^a^ 6.^^ 1^311 2 <q- 4oloH.(7)s] ^>^V4 £ i3(B)i^-1 S^IH: «>4 ^ ^^±S. ^ 4f]^]7]^{ 

134)^14. (£ 13 ^a) £ 13(B)fe £ 13(A)Sl B n^S. £^'^14. 

d. tsil 4 

71 ^^^S.^ £ 12'Hl £A|SH ^'I^V 1;^ 2 Si- ^^l^J. #^>=^^l^°^#(52)iE ^^AS. Hf 

<^l^t(7)*-a^l«H, S|lH(16)7>'a^l€Sl#^HHo1t(7)4^#Sl wH<Ht(7)cl ifl7]^l7l^(l35)»l 
cf.(£ 14 %S) sin 71 xl 71^(135) oil ^ife^^s] aM'H*(7) ^lel 9X7] ^^o\], 3^1^(16)7^7121 ^7^7] 

a^i^t>44 ^"l.omzt^^eiHl Sl'H^is. 3i|H7V^^lElfeifl#fil s<H7l^(i)oii ^>^j£lfe- 7^0] 4 

^^tM. 3.^7]^ a<H7l:&6.s. Slfe ^<a7m4 a3l-^(nllH^)* 7ll^lIeH ?f^*Hl ^^£l<^ Sl3L, 

<^14 ^-8: a^7m>a-2l £^#0.5. O.S«) 3EllH(16)7> f^^V^^l^^#(52)S.-^El 1317^^1^1 ^71] ^4. 

[^fl 3 ^^511] 

71^^ o.at xfl 2 ^^Bllsl Isil 24 ^^7.]vy, 5^H(16)» ^flf^4 S<H7]*(1)2^ i^#(9)o11 ^ 

*l?l £^11#(^H(91))^a efi, ^7l^;^l^'af^(15)^S.'K| 3(|H(16)4 44«: 3ll?l^l7m(136)<^14.(£ 

15 %^S) £^^1 S^ltt 44 7^°1, :i^*(9)Sl ^H(91) ^ i^*(9) Ml^ ^^1*^1^11 (10) i 4^H*(7)-i- 711^11 

4°1 2)]H(i6)°ll ^^#4:51 514. 



Sll^(16)fe 4<^H*(7)^ 7ll7ll5H S'^7l^(l)fil £Sll#o11 ^^^4i ^-^1 ^^'^^14. S<H7]^(l) ^ 

4 £^1#^, S^7mo.^ 51^ ^1171*4 S^^(nllE^)4 7ll^l|*H ^^«V7fl ^31-SlcHSlal, «^14^-a: 3.o]7]^^ 

4 £^1#^£ ^^Ai^JAS nM, 3llH(i6)7f #^>^4^'a#(52)^S. ^4 ^ «velsl4 ^^4. <^ls. ?1«11 
(9)4 3llH(i6)7>4'^Htl- 7ll7fl*M =g^43. 514. 44^i 4^^]:4'?1 £^^^^^^(100)4 "^l £^^j^^^( 
ioo)cl ^i^]^ ^4 ic^(«J£^l^) 4-^14 «I1^J7J^11- #711 ^ ^ 514. 
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a. Isil 1 

°1 £^fl*(90)i «H^t(7)^ mi\<^. sllH(16)l- 2ll?l^)7l^(137)olc)-.(i 16#S) 

b. tail 2 

7l^2j^£fe 7fl 3 mm ^^l^J:, «H^*# 7ll7)l§H. ^^t(9)^ ?iH(9l)nV<Hl 2Dh(16)* ^^^*V sll7l^l7l^ 
(138)^lc1-,(£ 17 %i-2:) ^11: <^l<Hl^ife 2flH(16)7l- a<H 7)^(1) K^S] £^flf.(4)4 ^^^v^).^^ ^7:^x17] 

m. 

^ ^o] ^ix]^ ^-^m^]^] ^tA^H^J ^ SI^. 

£ 18 i 4 1 ^^li^ 3l)?l^l7l^* 3j7>tb ^E]-iflXi4, 3|7l- %V^^S.Ai ^^S^ *S] ± 

3j-7j-£, 7><iAl^ (7]->a-S] IC 'S-EflS] 7)1^, Ull^lSV 7l:e-* ^M) 250 ^4lBl=S. S^S.» f-^^l^J^^Ai 

3g7]-) ^ s-lE4o]§ ^i^^l-C^^l 130^/3^ + - 65£/3^ -I- 1 4<^11-S. *H, 1,000 ^^1) AA 

2 ^^li> 

A 2 -MAjoJlS] 3))?l;^l7l^^- ;iil2: ^^^^ %A -aUVcf. <^7lAi c^6|)Ai (1) - (13) o| £ 1 ^fl^j £ 

5 * ^"Hl^i 7l#«}- 1 -a^lii'l- ^7] ttfl^ofl A^gf«}-c|-. 

(14) 7l#*> (1) _ (13) ^:^<iA-l ^01:50 £ 5 oil SAl*!- 71^3^ £^1#(5) ^ BM<H-t(7)i 2: 

^*(11)* ailH(16)* ii*Aiy 7ll^^(18)* 7H^ ^7l^Al^^<af^(i5)^S 3l4tbcf.(£ 19 



(15) ^.HlAi 7l^*V 711^^(18) <LH1 M^5L^^^ -^5L^°-I ^fl^^#°J ^#5V(i9)-t ^a^*V ^ofl^ 

^^^^^^(110)^ ^^^^^AA^^A'^ £^i^J^^#?l(iio)2l Ji ^^^(101)1- 7i]^Jf(i6) ^s] 51^1 

^^^^^^^fl(17)i ^^^^1?^ , ^^-s^l 220 ~ 270 £.5. el5.S.l- ^AjeH, i^i'^^^^#^(110)-i- S^i^^^^^Ml (17)<^1 JL 
^^tt4,(£ 20 t2i) £fe 1- ^'S- 7\=^^ ^-g: £^Aj^j^:go] ^aJ-o^ 

31^^ ^<H1 £^^=S#^-a- fl:?!^. Aj^s £ £ 20 <H1 Siol^i l-e14<^ Sa]*]. £ 

?i^^#«(110)-i-^^lt]:3llH-^^-i-£21 ^ ^A^^ ^El-ifl^c)-. 



a. A=}\AA^{2^m\ Si^^i '^^'S 711^ (18)°11^ IC^ ^f-^S. ^^7h6^?!- 'd-'g'S^ (230)* ^^1*1-^ 
A. 
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^^-?-(102)S. ^ '^1€-Hl-T^l-^^<^1 7}^ ^^SWl 4-§-«4. ^'S-^ i^-¥-(101)Tr 5llH(16)S ^ 3H?l^l7l 

^fil 7l-^> f^si £^flf.(5)6ii £xi^^^z}-;(fl(i7)i- 7ll7ii5H 3.7]o\] ^^olH- 

*J 21 ^^g} Til *J^^?14. a ^^^^(102)31 ^A^V^ 7]^S1 ^4 ^ -a-li 7}¥^ 7]^^0]7]^^ ^■ 

^ ^ z]-^, ^5J<^12}£ ^S"^. 



^'^l m. fe^ 7>^^^ ^<^§l-7l ^l^olcf. :^t^?l 1- 5a4. ^7)^ s-^ ^ S^^^^^^A 

£ 7l-^Sl-7lo)l nll-o 141^614. £ o] t^^^^^^^ ^-8: ^J-i*^^* ^ 3.^4: ^^f^^S. S\ 

(110)<H1 5l<H^i 7lf-^sl ^^^^(102)^ ^^^] 0.1 ~ 0.8mm<^1al. ^op} 1.0 ~ 10 mm. ^^s] jl 
^§^(101)5^ ^yi-^: 0.5 ~ 2.0 mm ^ 'S^S. 5>fe ^o] SflHS] H7l4 ^J-3|-5]^ nj-cjiLHSl ±^ f'^ 

E^l^J^^MKl?)* ^'^^^ ^^^tffe ^^,^11 1 ^Alo)ls). pf^V/fxjs Sn/Pb = 95/5, 60/40 f-S] S^^l- 7^^ 
^4 71-^J- /f^E]^ tg^Sl -g-^jS, A^4<1 180 ~ 280 wj^o] ^^it}t]■, ^t] Hft 

^?!: ^^'^^l 200 ~ 260 £2^ 'S^'^M. 

£ 2Hl^i <^lsflt 9X7:0]. °1 £?i^J^^«(110)-S-, f- ^-8: -^2] 7l-^>a°l ^H^HH- ^B^S. € sfl 

^l^l?!** 7l^oi) ^o]^ ^3] rt(|o(| £^1^^^:^(110)011 7}n:^]^ f^S^ ^>!dAS. EA)*V 4<2j. 7^ 

»1, ^#^(102)71- ?1<HA^ :=f. o;icf. 

a. m 1 



igi^l 1 31 sfl 71^17] ^(231) 31 iflH(16)fe. £ 22 Hl-^l- ^o], s)lH(16)l- ^^^±S. ii^^l^ 7ll^^ 

(18)7> ■e-7l^^l^<af^(i^^#)(15)S. $Xjl, 7ll^^(18)<^A-l 2|lH(16)^l ^^^^^^^{17) 

# 7ll7l]§H E^l^J^d^^ (110)^ al'§^(101)7l- Jl^jSloljicl-. ojeflf-^ 421. ^o], ol ^yl^^x]^ 

^f-ClS)^ 2llH(16)2l T-SSol 3l4tU %l7l aH^ofl ^iHAfol^ A^m, 31)1 7] 7l 4^1:^.^01] ^^V:*!-^ 

nil E^^j^^^^(110)i -t-^^-^l 7l-ell^£, 311^{16)21 31-21 ^ #^^4^^m°l#(15)4^ a]-2ll-«ol-^lt^ n 

cf. a ^^lel-ir 4^ ><M^lel2l ^^vofl sIo^a-is, Bi-5lsl7l7l- o]^^]^^. IE ^7]a-^^ 

°] ^^^^ 4# HflS«llti^^S.€ Sll^l^l7l:&^ is. 1-Xi^l^, 1 ^J-21 7l^nV6.S.^ a|l?l^l7l^o]lA^£ 2 ^A^ 

21 ^^^^ ^-!-§-7>^ef4. 



[^fll^^Jsil] 

o] sl]?l^l7l^(232)fe 7]^^±^^ £ 20 ^ E 21 # %i-2:tfo^ a^#*V ^fl 2 ^A^lsf 7^4 nj^ £^^^^^#^(110) 

SL^^t}^ 3llH(16)l-. bM'>1*(7)^ 7ll^ll§H. *tV^4^_^*(200) Ml#2l E*ll#(160)^l ^el^I, 
-fr7l^;^l:ao5*(i5)o.s. 3llH(16)2l sl4?!:4.(£ 22 ^S) ^lS-?-^^(l)<Hl^-l (14)4^Ife ^1 2 ^^H^l- 4 

(15) Hl-<^H*ifloil £^1^^4^^1^I'd■'g^ll<^1^S(Sn/Sb=95:5)(17)l•*^tVcl-. ^7l^^l^<a^(15)2l K^<^] ^} 
^i3.4{^m^] ^-fr)* «11^1*M -a^i-^l^U ^>g5|lol>,Ei. <?lifl§H, ^^-5^1 270 E-^^ HlSSSV^cl-. 
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(16) JE^^j^^^^ JL^j^ 7fl 2 ^Al<^l<i)- ^o] *>c)-. 

^1 1 £^i^d^^«(110)^^^-] ^^^^^] *^^^^^my}. HH<^t(7)i 3llH(16)2f 7) 

^"i^ ^^4^ 5D^(i6)sl "oi^Ji^U, "4elsl7l cHs^^ sl^l 5^4. 4^7} :i S^* -fr?]^ 

£ Sl)H.7l- mf^^ a^7l^(l)oll ^^^]S]o] ^Cf. ^^SV Hi-fi} 7^ol_ a<>l7l:a->S-3] SSj-^* 

7ll;^ll^fH a<H 71^21- ^^Sl l^l-tlol ^7l ^^o\] HflHl- «}-elS)7l ^1-71) ^Vcf. 

a, fi^ 1 



7l^^^^^ 711 1 ^^BllSf ^^IPV, 5>i4fil £^^^^#^(110)* oL^^l-ir 3^I|H(16)* 4^2] hH<H*(7)* 711^11 
«H, #?>^^l^i<a#(200)2l vfl^fi] £^]f'(160)oil Sl]7'lxl7]:e-(233)<^lcl-.(E 24(A) ^2:) ^ i-^l^i^ E 

24(B)'^1 £^1*V Hj-S]. ^6], HH<Ht(7)^ 6 7]] afl^lej-Jl. z]- HVo]oli(7)^ ^I^^V^^^l sllH(16)» 

£ 24(B)fe E 24 (A)* h1-<»1'H*(7) ^'^]^ ^ B ^-^S. ^^^]^. E. . E 24(B)i E^ltV hH'>1*(7)21 
^xloflA-l^ ^^o.s. £Al*V £ 24(A)fi1- 3 7I1S1 Hl.<ilcHt(7)^ M-El-H-^1 iAjs] ^3];^- aVcfl# 4 



b. fsil 2 

71^.^ 1 4 ^^i^v^ HM<Ht(7)2] E 25(B)i M-El-vfl ^o], ^ ^^±s. ^ 3^1 ^1 7l ^ (23 

4)'>14.(E 25 %3^) E 25(B)fe E 25 (A)^! B ^^aE^olcl-.. 

fiH] Hl^ife ^^r^l HH<H*(7)S'i*l. Isil 2 oflA-l^ ^ ^>^sl HH'Ht(7)S.'«|, 7l:^4S) 3. 

c. tsil 3 

71^2} o.^^ E 24 ofl^^i M-El-tfl'^ ^"^tt fi^l 1 ^ ^^l^J:, Ml#fi] f^^V^^l^^*(200)oi|E ^^S. afl^HV 4t=^ 
fil aH^t(7)* -a^lsM, SllH(16)7h ^^]^ S]#^S1 wMo1t(7)4, v^^s] hH<H*(7)* ^ttb 3fl?l^l7m( 
135)<>lt^,(E 26 ^S) *1 3iH ?1 ^1 7l ^ (235) -^l ^1^4^31 wH<Ht(7) 5a7l nfl^ofl, xrl|H(16)7l- 7-1^ 

£ ^°ll^i ^i^li H>4 ^-^l, <^l-i- ^^eiHl Si<H^iE. 2||H7l- ^^^l£]fe iJlf-S^ E^|#-gr 3.^7]^{l)o\] ^A^Sl^ 

5501 H>^2i§>c).. s<^7i^^si E^iif'^ aoi7m^s. sife ^^71^3:0!}. £3i-'a(Bm^)* m^\^ -a^si 

<H 9X3., 3.o]7]^^S] E^#oll 6.^^ s|lH(16)7l- %^^^]^9i%{5Z)S.^^] ^ ^^7^^]^] ^Tfl €4. 

7]^^±S.^ 4 1 ^^^^2] te^l 2 4 ^^1-?}:, 3sllc (16)S ^^sfe iflf^^l E^fl^l: aol7l*(i)2l :tf-l.(9)oi] ^ 
^1?!: E^fl#(^H(9l))^S §1-Jl, ^7]^7.]^^^(i5)o.^^ 4^{16)$] ^<a* sl4* sfl ?1 ^1 7^ (236) 4. (E 
27 E^o)] £Al*V 44 7^0], i^t(9)5l ^H(91) ^ >i^t(9) ifl^] ^^^If^^i^fl (io)<Hl h)-'^H*(7)* 7ll7ll 



1^. 3^E(16)fe wH<H*(7)# 7ll7ll*H 7l*(l)fil ^^§>ji 5lol S-^^ol4. 3^71:^(1) ^fi^ £ 

^If-^ a<H7mAS slfe ^^7^3!)- s^^(Bm^)*7il;<il^M ?!-^5f7il ^^i-5l<Hxl:ii. -^14 ^-S: s<H7]3a:^fil 
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^ ^5] iVifl ^0(1 ^^1*1-^ ic^ 4*1^ ufl-a^J^l* #711 «• ^ ^cf. 



a, 1 

7]^2j 2 S^sflsl- ^^l-?]:, ^^1-(9)°11 sfl'S" :t^*(9)* J^^^M *l€-H> ?^w^:£^*]s^•Jl *elfe £ 

^*(90)* ^^*]-al. -^l £^f^(90)<Hl Hl-olo1^(7)4 7ll7ll*M, ailH(16)l- ^^ft ^fl fl ;<1 7] Jg: (237) 4. 28^S) 

b. fsil 2 

7l^a^^^fe ^1 2 ^^3^l2f ^^1"^V, Hl-<^1<H** 7ll7ll*H. ^^#(9)51 SHH(91)°v.Hl 5llH(16)» 3H?]xl7]^ 
(238)<^14.(£ 29 ^1* 2llH(16)7^ S<H7l*(l) S^S^ £*fl#(4)4 "§^^1^ ^-^^^7] o]^^ 

S. Sl-H ^nj. Ol-Ule^. S-t] ^^i,S] ^^(91)31- It^]^ 0.^>W1 7l^ U|j^ #42] Mfl-a^^oll- #711 t ^ 5iCf, 

[^13^^511] 

71^^ xll 1 ^^i^<4 :g-^l^V ig^^ 1- ^^0.5. uv^ £^>g^^^<^ ■i-^>]Jl, a ^ «11 

<^ T^^^sl'H 9Xy] "l^^fl, ^lHAi-<5i# Aio)ii4 Bii?i^]7msi ^j-aj- aioh ^ofl 7}n^]^ ^^t] ^^t}<^ 7]^^s. 

£ 30 cHl 2]- ^Ajoilsl 5^7lxl7l:^# 3§7]-t> l^)-* 4El-vfl$(4, 7l- «J-^o.s«^ ;g ^ S^i^j^^^^S] 2)± JgzV 
7j-£, 7><iAl^(7Hl-^ IC ^l-EflS] 7)1^, Hfl^ltV 7lS}^ >^^*<) 250 £2] S^^l" f-^^I^J^S-Ai 

^7}) ^ *lH4ol-t S?i*l-(''^'><1 130£/3^ + - ^^-^^l 65£/3^ 1 ^HWS. sH, 1.000 4<^]# ^^]) ^s] 
^fl 3 3l)7l^l7l^^ ^fla Bo^^^f ev^l A^^*>4. o^7]Ai ^oljAi 7]#t^ (1) - (13) S\ £ 1 - £ 5 

1- %l-S*l-0^ ^ojjAi 7]#*V 4 1 ^TvloJlS}- 7^V7l ^oo)] A^i^^ ^jBftVcf. 

(14) ^i^i 7]^*> (1) ~ (13) 21 ^^io\]A] ^o]^ £5 oil tAjS). HJH^ 71^5] £*fl#(5) ^ Hl-'=l^*(7)oll ^ 
3l-f^(ll)* 5^1lH(16)» ii#Al7j 711^-f (18)* 7>Xl^ ^7]>.xl^^f^(15) 3]4Si.C|-.(£ 31 

-fr7l^^l^^f^s] ^Tilfe 5 ~ 40 /an 7> ^4. gfo.^ ^^^S^'*! ^^3-. 7ll^sl-7l 

<g^4 ig#§H 3^ ^S) ^^lo] E|7l Kfl^olcl-. 



(15) 5.H1A-1 7l#«V 711^^(18) xfl<^l ^£^BV, ul^as^n^ -^H^^ ^fl^^#^ ^^^(19)* ^^jt!: ^^1, 

47]y(\7]^2] t}^ ^cmnf-si ^^^^)o,s. 7ii^-^(i6) ^^^^^^^4{i7)s. ^^silo] 

^Sl: ^ifl*V4. ^'g2l)ol>,E ^jtST-ife 50 ~ 400 Pa- s 2] ^^o\]^.] ^^]t}^ #4. £ ^^^^(102)°11 
fa 4 (103) 7} ^Aj^l (120)* ^'fl^ ^^l^l^J-^Hl l-<^^i ^l^^lSfJl, JE^l^^^^^^ (120)21 i^^^d 

01)1- 7l]^^(16) ^^1 £^i^^^^^^^fl(17)i ^d^T.]^, 220 ~ 270 £S el^Sl- ^Ajsyal, £^^^^^^^1(12 
0)* E^A^^^3,^^fl(17)i JL^^*>4.(5L 32 %^2:) JEfe SL?!^^^^*!-^!!- 1- ^^J" ^J^S ^^j^V 7fl^^ iflofl x^7-1 

4, £^l^j^^^?l2i :ii^^-¥-#°ll ^^'-^l^^i ^, el^^ Aj^s ^4. a t 32 o^i 

o^<>lA-l ^o.^ ^e1^H 44'd £^^^^^^€(120)* ^^^Itb -^^-i- £ 33(A)^1 ^cflsH £Al«t4. 
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^ «V.^o,lAi A>^E1 £€^^^^^^(120)^ ^4^21 ^^^^(101)21- O] ^^$] 31^^^(101)$^ 7m ^"M ^d^l€ 7]W 

^ -^^s 2j^^4?il *J^^^14. a ^^^(102)4 4€- 4^:4 ^ ^^^^^1 -a-t] 4¥tt 7l^^<^l7inv 4 
^ t&^lSi^l. 4^. 4^ ^ ^5i*14£ m^. 



t'y^dos)^ ^^^^(102)21 sf^i ^^4401 9X3. 4€- •¥-^a.4£ 4^711 ^^=14 SI4. -^l «-<a^(i03)4 ^7] 
fe, a 4^'>1 ^^-^ a 4*114 4^^] 50 % <*1^. 98 % <^14s. 4^ ^o] §^^44. ^^^^ zj^o] 43. 
50 % i4 4^^, ^^^4 ^^-£71- 1-#^44 n?]^]7]^-t ^4M*nfl €^444 44^1 '^'^l Si 4. a 
4 ^^<^1 4€- ^^4 ^^2] 98 % 1- 4'flll- '?]:^4 7>^>y^ -^oit Si'H. -S-^si 

^* ^ Si4. 



^ 1,^^31 £4^^^#4* ^^^4^ ^^°]^ 4^ ^<^14 ^, ^, , q^, ^^s, 4 

^ 4^cl|Ai aio^s «}. ojA^Vfil ^^6.^ f ^^4^ #4. lt^4 ^^^^ (Ni -Co -Fe), i^m 

^4 ^4^4 4^^-^<^l 514. 47]^ ^^Jo] <y:^§i-ji, 71147} ^^4^s 7}^^^ 44^ ufl^ $7] tt|lS-<^14. -^^l 4 
fe^ 7U^j^ Xl7l nfl^oii -g-sj ^*fl4^ 4^ 4^i44. 

£4^^^^«(120)<H1 SI44 4f-^Sl ^^-^(102)^ 31^<^1 0.1 ~0.8mmS.4, ^«l7f0.1 ~ 10 mm, 31 

^■¥■(101)2] 3)^-^:0.5 -2.0 mm 4 '^4^4^55*1 4^44:2 311^4 a4 4 ^J-44^ 44^^21 ihe)if-4 
^ -f oi] ni-44 ^1^471] 'aai€4. 

«vp5o] 2fl7i;.i7l^i 4-§-4^ £4^^ =§4^1 (17)5.4^ ^1 1 ^4'i4 447HS. ■g^(^4 -'d". ^4 -4e1&, 
^ -^4 f-), £4^^^4, siio]^E =4 A>-g-^ ^ 514. £4^^^4'^l2l -i-^ol >a4 i80 ~ 280 £ i^^H 

£^^^4=^1(17)* "g^^S. ^-f, Sn/Pb = 95/5. 60/40 ^21 ^^j^S.^ 'g^d"* 4-S-4fe ^•'l ^^44. 

4-§-4fe 'S^4 -S-^s ^^4 180 ~ 280 £4 "^44 ^'^l *4. ^4 4^4t> ^-S: ^^4 200 ~ 260 £4 ^47> 
4^^ #4. 

£ 33(A), £ 33(B)°fl4 ^^l^flt Sl^'^l, <^1 5L4^^ ^^^4 (120)^ ^^■¥-(102)<Hl ^'a-¥-(103)7M4^l5l<H SX^] 
nfl^i, 7}Sl^^o] fl7l ^71) B\o] olji 3ll?lxl7l^# 4cmH f-i l-<y nil f-o]] £4^^=^^?! (120)'^1 71-Sll 

4 -i-^-i- ^^^^(102)4 t°^^(i03)l- 7il7i)4<^ «^£4 ^ S14. 

a. m 1 

if^l 1 4 3}|447m(231)4 3||H(16)fe, £ 22 °11 £^1* 44 ^"1. 



<^1 silH(i6)* ^^4^5. i^#44 711^^(18)4 •^7i^4^^#(^^t#)(i5)^s. 4444 Sl:ii, 7il^-?- 
(18)5.-^4 £#4 2|lH(i6)i £4^^^4^1(17)1-71171144 £4^^ ^#^(110) 21 Ji>a^(ioi)7l- Ji^4<HSl4. 
£4i4 ^l«(ltt ^ Si^ 44 ^*1. ^1 -B-7l^4^^#(l5)^ 3fl£(l6)2l ^41- ¥^^^1 4^45ai $X7] «11^°11 
4SAHl-4°fl4. ^?144** 44a.£^l =8-4«- «fl ■^<^14. £4^J^^4(iiO)'Hl -g-^<^l 7i-sii4£, 3ll£(i6)4 
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[^^l 1 m^u 

o] 3)l?l;^l7l^(332)^ 7ia.ai o.^^ £ 32 ^ E 33 %i-£sM ^i^* ^fl 3 ^^1^4 ^^1^1, E?l^j^d^5l (120) 
7l^>^l^d'af^(15)^S ns.{16)S] ^i^t 3^4«Vc}.(E 35 ^flS^^j^(l)i^i (14)^^^]^ 4 3 ^^joilsf 

(15) 4<^1<H*(7) S.^^i^Sr4<yi '^tgiEjiol>,E(Sn/Sb =95:5) (17)1- ^7]^^l^od#(15)S] fiig 
i 4^3711 (Eig^ §i^)i- "i^^in. ^liflSM. 270 S-Hl^i e|HS.§l-^4, 

(16) E^i^^^^^S] n^S.^ 3 ^o] ^Vcl-. 

BflH(16)4 7l^fi^ ^*!-^^<^l ^-H^ Xi7l nfl§-i. 3i||S(16)^ «-^-el7j-£l. ^oj>. £ iflf^S^ E^l#(66)* ^ 
^*<^17] nH^^l ^^^1^1 ^H(16)S1 -y^JlSM, ^l-e]£l7l ^3iS. E]<H Si^. 7llt:1-7> n. 

■f 714^^1 ^c^f- (15) S 3)4*1-^ X|7] n^^] 311^(16)31- 71:^21 ^i-el7j-E7> ^^q-cl". 

■i- 7pm^ r^^t] ^i^S\o] ufl^oll 3lllH7> ^^el£l7l ^l-Tfl tLVcf. 

a. fi^l 1 



7l^2j o.i^i^ A]] 1 >g-f 3^]Sf 1 7llS^ 5L?l^^^d^^(110)* JL^^t}^ 2flH(16)#, 4^=^) Hfolo1t(7)* 44 

*H #?>T^^l^^'a#(52)2l tl^f^s] £Afl^(66)ofl ^^^tb 3il?l^l7m(333)<^14.(E 36(A) #S) ^ '^li^i^ E 36 
(B)-^! SAltV 44 7^o], 4oH^(7)^ 6 711 Hl-'^1^*(7)* S14«V§«1 Sl|H(16)» 

^. S. 36(B)fe E 36 (A)* H]-<^Ht(7) ^"HMi B ^-i-iEE^<ilnf.a S. 36(B)<H1 E^l^V Hl-'>Ht(7)Sl ^^Hl 
^ife ^^^S. £ 36(A)S)- 3 7llfi1 hH<H*(7)^ M-bI-M-x] ^^l-?]:, SAj^l ^sl^y- Hjcfl^ hM-H* 



c. ti^ 2 

7l^^^S.^ 1311 1 4 Hl-'^1'H-&(7)21 £ 37(B)°11 % *V ^ll ?1 ^1 7l ^ (334) ^1 1:]-. 

(£ 37 %2i) S. 37(B)fe E ^1 37(A)Sl B ^-^S. £^^14. 

1^1 1 -HlAife 4^Sl HH<>1t(7)S.'!*l, iE^ 1311 2 ^l^i^ ^ ^^J-Sl HHo1#(7)S-«|, 71^43^ ^^^l^^* 

3.n «}S Slcf. 

d. fsil 3 

71^^^ A^ir E 36^ EAlsH 1311 1 4 7^^1tK ^#21 f^^>=^-;^l^i^f^(52)<Hl£ ^l^^S «11^1*^ 4^21 4 

^1^*(7)* ^4^1*H, illH(16)7> S1## wHo^t (7)4, ifl^4 HH<Ht(7)* ^ W sll?l;^l7l:a:(335)<^l 

cf.(£ 38(A), E 38(B) %2i) o] 2ll?lxl7l^(335)°ll^-1^r 4^el tiM^t(7)7l5l 1^5l<H Sl7l nfl^ofl, it|lH(i6) 
7V71S1 «VElSlx1 ^^4. 
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[''1] 2 ^^efl] 

7l^2j^^^ 7^1 1 ^^el)2] lie!! 2 4 3llH(l6)l- M^f^e^ S<H7l^(l)sl ^^-^(9)6,1 

^lt!:£^flf^(?lH(91))o.s §1-51, ^71^x1;^ 0^^(15)0.^^1 ^^{16)^ ^^i: ^l^fl: 2H7l^l7l*(336)ol4.(£ 
39 HAltV 44 7^ol_ A,^^(9)s| (91) 1^ >:^^(9) ifloj ^xlf^^ 7)1 (10)^1, h1-o]^^(7)^ 7II 



1^, i^H(16)fe WM^*(7)* 7ll^ll§H 7^(1)011 ^^SVal SZfe ^J"^] ^^2i«14. 2ol7l^(l) ^31 S^f'^r 3 
<H7m^^ £lfe 7]^4 S3^^(D(|H^)^ 7M^^ ^^*M1 ^^l-Sjol Siol. olfil- ^6] SOl7]^>a-S] E^f-ofl 

^^Ai?j 2(1H(16)7]- #L>^^l^'a#(52)^S.-^e-l ^ a*V, if-t(9)4 ^11^(16)71- 4 

ol'HiC?)-!- 7ll^ll«H ^^5)2 91^. fil^^^V?! £^^^#^(120)4 "^l (120)01 

^Sl Bjrfl ^ofl ^^lel-^ IC^ 4'='1^ «fl-id^<^l» #7)1^ ^7f ^cl-. 



a. ^iBfl 1 

71^^ o.^ir ^fl 2 ^^s!l2^ ^^^l-Lh ^^l-(9)# ^^^^^]^^ 1-51^ £^fl#(90)* ^^§1-31, 

^1 £^lf^(90)i «M<>1t(7)* 7ll7ll*H. 3l]H(16)» 5|l?lxl7l^(337)<'m.(£ 40 

b. tsil 2 

71^21 O.^^ ;(11 2 ^^BjlSf ^^^I'Lh Ufo]^^^ 7]]^ll5>C>^, :i^*(9)Sl ^H(91)°Ji 2)l£(16)* ^^^^^ 4f]^]7]^ 

(338)<^lcl-.(£41 ^S) o]^ <^Hl^i^ sllH(l6)7l- 2ol7m(l) S-as) £^^#(4)4 ^^^^^H «-l-el£l7l *jE. ^^g. 
sl<H s&^J <^>q5} s.*l ^^^s] ^H(91)S^ l^Al^J 71^ ufl^^nf^ al]Aj7jol^ ^?ll ^ ^ Si^f. 

7]^^±S.^ ^1 1 ^^BflSl- ^Xln]._ qg^^ ^ ^ ^S" ^J"^ £?i^^^^^<^l l-^l al, ^ ^^^^^^^-ir Hfl 



ol^V A^t^^V H}S1- 7^01, xfl 3 ^^HlSl t^J^^^d^^* ^l^nH, 71^^51 ^^^^S} Jl^^^S ^^^£)=H, 71^ 

«J21 ^^^^0)1 cf^ ^^^JfSl ^l^iiC^-t ^^21 «Ka^7]- ^d^lSlcH^7l ufl^oH ^lEAfoH- A^j ^ ^f]^]7]^S\ 

^vavAHi ^011 7^11^1^ *^*M 7l^o.s^E^ «-|5lsl^ 5J* «oMt ^ ^ <=1 

Af-g-tV 3lj7l;^l7l^^ £?iAj^4^^^°11 -§-^'^1 ^^5l7l ^S-ol, £^Aj^^^4 ^ sflHS} 7mSl ^^zj-^^V^l. ^:j7_ 



£ 42 i ^11 3 ^^Hl^l 2ll?l^l7l^^ ^7}^^ ^2fl- ^^^JilSm, ^7} «J-^^SM1 ^j^^S] SL^^j^^^^Sl 5141^^3,^ 

7oV£, 7>tAl^ (7>Aj-o^ IC ^ns] Hll^leV 7l:&-i: A^^l 250 SfSl- -f ^^PJ ^.^.a^ 

^J7l-) ^ §1E A>ol^ a^^H^H-^l 130£/3^ + - -^^-^^l 65£/3^ * 1 4°1#S. ^H, 1,000 7-l-ol# ^a]) :f z| 
4 ^31 ^Efl. ^i^a^7j-£. £f-Al^^ ^^1*1-^4, 

<4 4^^]<^]> 
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4 3 ^^1^12] 3ll?]x]7l^-i: 4^ *V^1 ^^^^v^. <^7]^.^ ^loflA-] 7]^^ (1) ~ (12) ^^j^, £ 1 ~ £ 4 

» #a5H ^li^i 7l#«-, 1 ^Ajo^lsl- «11§-01| £^21- A^tg^ A^gf^Vi:]-. 

(13) £ 4(d)i S^I^V 71^5^ £^efl^li:S(3)-i- 4^3., S^sll^liE oj-Eflo;! ^:5i^£^H)-(i2)l- m^JL, S. 

m{5). ^}^]^tra) ^ *5rj^(2i)^ -m^i^h. ^<^i 3 7W^^ e /Htsi "aH-a?!^* 43 #a) 

(14) '^l^TflSflAi °}^o]^ »iB.<^7]:^S] E^)#(5) ^ wl-<^1'=H*(7), #5fl^lf^(21)i 25]-f^(ll)* iflH( 

16) ^ *5ll"yf^(21)* t#Al?J 7ll^^(18)# 7Hfe •B-7l^Xl^^Oj^(15) g]4«r}4,(£ 44 ^V^) 



(15) S°1lAi 7l^*V 7fl^^(l8) mi ^£^51-, q^S^e]- -^£^EV ifl<ii^#^S€ ^^^Hl9)# ^ 

Bfl?i^i7i^s] tfi^ 4cia.£.^2i ^^-3)^^ 7fl^^(i8) ifli z4^^^^z^4{n)s.^-^ ^'g^^l 

ol^S^ ^^s|)oliE2l ^jSSA^fe 50 ~ 400 Pa- s ^ 51^1 ^ £^i^^^#^( 

120)* ^^]^]^^^]^] l-oi^^ ^1^1§>2, £?l^i^^^(100)2l Jl^j-^dODl- 711^^(16) iflofl 

(17)S. ^^^AjT^ 240 ~ 270 £S al=S» JE^^j'S^^ (100)* £^^^=aa!-x|l(i7)i Jl^*VT:f,(£ 

'S^^l^^i £^^^#«* elHS. Al5^£ ^u).. 



BE. 3!l?l;^l7l^(431)i Si'H'^i, -a-^ ^S) 7ll^(18)ife IC^ fi] ^f-^-S. ^^7l-^^V ^'gi^S(60)l- -a^l^f^^cf. 



^ «J-^<HlAi Af-a-g £?i^l^^^?l(100)^ ^^ol-S^ 2^j-?-(101)2l- O] ^Aj-oj ji^^^(ioi)S) 7l)§* f^oj-^ ^i^]^ 7)^ 
^fil ^^#^(102)5L € <^l^«f T7f^^ol 7pJ- ^^^*f7ll 4-§-€4. ^^>2] JL^^ilOl)^ n^{l6)S. i^fl^l 

sl-D! t^^llgiol, zj^s- z]-A ^ ^^ol5}5L 5i#4, 



^ ^e'-^^ 5Ill?lxl7l^Oll A>^E]^ £^^J^^Ml(17)S.Ai^ ^1 1 ^Alajl<2)- D]-^V7l-A)^ "^"^ {^^ -"^.^M -^^E^^",^ 

-^-^1 -^^),:E^^^^l.£^^j5ll<^1^H-f*A>-g-t^$ic)-. •i-^'^l -g-^l 180 ~ 280 

^ ^*4-g-*fe^«l 

(17)* 'g^J^.S. ^^sm ^^.^1 1 ^^HS]- 4^!:7V;^15. Sn/Pb = 95/5, 60/40 ^S] 7^1^ ^ 

^* 71-^J- ^^t\t^. A>^E|^ igi^Sl -g-^t, 180 ~ 280 ESI i^^l-y ^o] ^^t}t^, ^.t] Hl-t 

^It!- -^^-5^1 200 ~ 260 S.S] 'S^olcf. 

E 50 ■&erJ#(21)* M-E}^^ y%^S.o]T:\. #2^1tlf^(21)<Hlfe E^flH) ^^^^^(21a)* all ^1 , ^ 

^^ns. E^i^^^^o] ^^Slfe ^#-^^(21b)^: E^lal^Aj^«.(2ia)^ sIsflA-l ^^IfiVcf. a Di]4] 

^ ^^-^l zl-^'-le^E £ 4=1* ^^l^H ^£ 7}^m, 

E 45 i EAltb HfSf 7^0], ^«^v^o] 4 ^Aloj]2] SI) 71 X) 7) ^(431)011 Ji^A^i- 7l^S] a^<Hl ^fJ#* 
#5fl?l*(21)* ^^^l^H, sfl'^*5fl°Jf^(21)i E?i^^^d^?l(100)* a)^ 7l^(oili. 

iH)SJf l-Ell°l#(21)77H2l Al7l v^^Cf. ^1*H EE^iL:^ ^o\]A^ife.]B\ -g-°l5f7ll Sfjl 

IC^AS cHxj^i- ^^t^ Si 711 £1^. ?i€#* *efl°Jf^(2l)<^l f^^tb 7l^# ^^SsHl 

[^11 1 
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4 1 m^]S] an 7-1 ^171:^(432)21 2l|H.(16)^r S. 47 i E^lt 4^1- ^^'^l, «ll^ 3llH(16)l- ^^^J^j^ ii^A] ^ 7II 
^^(18)71- ^^j^l -^7l^;^]^oj^(^=.^^)(15)5_ al^slo^ o^ji, 7]]^^ (l8)S^Ei }n#sl 3llH(16)i 
^i-^l(Sn/Sb = 95:5 ) (17)1- 7fl^]l§H E^i^^ (1 10) ^1 H^i^ClOl)?} Jl^gslo^ JIt:!-. £^0])^^ o^v oj^ a]- 

7^01, O] -B-7l^^l^i<af^(15)^ 3l)H(16)Sl S]43:>J1 Xl7l nfl^cHl ^iHAfo]^ 4, 4f]7i]7] 

^^r Dj-ci^Hi ^>2,^t ««. E^^^^^^(110)i -§-^<^l 3l|H(16)fi] 2)-^ ^ f^^V^^^l^d^f^ClS)^^ 



#(21)* «fl^l*f31, 4 #e1|tlf^(21)ofl £^>a^^^(110)* ii]-^ 7l^(il- 1-<H EEliLH) o. 

S.^El i-s-fltlt (21)4^13] ^7l;5l«j-* ^^4. 0)5. oig(] #5ll*J#ol| 9X^^]^, 

£Ej :aH <Hi 5^.014 ^^a]^^ ^oi^ ^g-p^js^ ^^§1 ^ss^vcf. 

^1 1 ^^sil^l m^P]^{432)<^] Xl^^ife- E?i^j^^^«(110)Sl ^11^^ ^ 3L^ ^^4, 0].^. o^^v]^, 

E 47 °] E^i-^^^^^(110)-a: 7}-iL^j0] £F|ojuJ ^))^^ nJE-y] Bfl^o)], 49]X\7]^-^ 41- 71^011 

#1^t ^ ^i^i E?l>a^^^^(110)°fl -l-^o] 7>S|)^)^. ^ ^-ao-s EAltV 44 ^#^(102)7> :fltH;^ 
^ 514. 

[^12^^311] 

E48^^*^S] 42 mm ms]^ n^\^]7\^{433)S] ?l-^-i-44^^,E49feE48^1 Si^l^-I. ^^S. 
l-e^^l-tl E^^j^^^^(i20)*- ^^Itv sflE -^S-* ^tiiin^^ 44M1J1 SI4. 

E49i>>'i "ttT^^fe 44 ^'='1, ^1 2 €^3114 sfi 714 71^(433) si E^l^^^^(120)^ ^#-¥-(102)°ll ^^d-¥-(l 
03)7> cj^7] tifl^^ 71-A^o] ^c]^^ ?l<^47l -9711 4<H Xiji. BII447I** P>4JiE<Hl till -^oflA-l, 

E^^^^:a(120)'>fl ^^4 7VSI14£, ^^^(102)7> 7ll;<fl44 ^o]^±S.^ ^ $Z4. 

[^11 3 sin 

7l^^ ^fl 1 ^^sil47i-g:i:fl, tg-J-^ 1- ^^Vo.S. 51* E^^^^^Sl-^goil ^^t}jL, =L ^ E^l^j^^^^* 

«ll^i4S4. 

^fl 4 ^AHHlx^fe ^jfloj^oil E^i^^^^^^-i: ^#*V^S4, 2l^7l^^5-^Ei f-eflojA^^xls^ ^7l^-l%V^ 

xisM?14. <^ls "i]*!! »5ra*si 71^* f^^ei ^ S14. 

E 51 i 4 ^^Hlfil 2ll?l^l7m* 5|4tb 141- 44MlSil4. ^7)- ^vs.^.^^^ s^^j^^^^lsi sidi^^^^oi- 

E, 7l-<iAl^ (7K^o^ ic ^i-Eflsl ^fl^, Hll^llV 7l^* -^4 250 Efil ^4i5l^S f-4^1^J^S.4 ^ 

7» ^ ^ISAfols i30£/3^ + - ^44 65E/3^ * 1 ^}o]^S. 44, 1.000 4«^1€ €4) ^4 44 

^21 Ell, 41i^447oi-E. Ef-4^* ^44^4. 

5 -^4^) 

^1 5 ^i^Ms] iil|?147m* -41-^4 t^l ^'^?!-4. 
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o]o]A]^ £S^## ^^^Itvq-. ^1^1 ^-ie], <a4 ^^51, AVS^^-lel, ^VSfft^o^i o^g^ ^^^^ ^ 

i -8-sfl§fe Ml^^j^^l^JxK ^7]°^7}i} ^j-^^J^ei f-l- ^^011 tt^ei-Ai ^ 5a4. *1 ^^l^^*'^! 

=^1 sH£ €4. i» 1-^, n^-i: ^7log4u)- >a-B-^«elsf ^^l7l;Hls € i7j-*.o.s. 

'^l-f'* ^^*fl S^-g-^^Sl-f-AS. ^^^X^.'S. <a^f 0.1 ~ 2.0 ^1 S] -il-oluf A].3^;5|1<H1 -§-8(|£l^ Ml^A^ ^ ' 

^£^0] ^ji^ 0.5 ~ 5 Am, ii"^ ol^t-^i o.^^ 1 ~ 3 

^1 E 2)1 ^ ^ Hfl ^] H] «. o. «j ^Vt^^ 

-^^Isll -^S^HVAj-oj B] t^^^l olslofl :5i5H£^5l-^ ^^^§1-31, s^flsis.^ wl-<ijcH#s. s]^ i^l^* -M^l 
t!:Cf. ^d«ll5L^o.^/^^ xjsfl^i^o. Al-g-sl-^ 7jo] n\^iltysL, a ^^^1^ 5 ~ 20 /an ^t:]-. 

'>1<H^1 SSl-^-i: ^^jSlfe SSl-f^-g: ^4^12^, ^>5l-*-lB], ^V^^^^^el^ «J^^ 

ojo^Ai ^VoflA^ xi^t!: £*-))S]s ^oHl ^11 5 ^^1<^1S] ^7l^x)^^<g^oi ell^l^^^E^^ «=^^<Hl7-is] ^d] 

Efl^l:i^E*3^ ^^1^ 5 ~ 150 //m H|-^2i§|-t:f. 
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£ €4. 7fl^^<^l ^^^^m ^-fa^ife ^ il- Ir^a.^, i^^, ^ ^^#-1: ^^J*V4. ^ 

7ll^^'^l S^^S^i M^E^^i: M^E^^JjS] o)ls.A-1i^, 4.5 g/1, ^^'^PJt^^ 

^f- 25 g/1, ^^^VM-Sf- 40 g/1, 3.-^ 12 g/1. ^]S.^± 0.1 g/1 (PH = 11)<^1 $14. ^cjefl^l^E* 7II 

S-a-i: ^fl^j§>31, ^pfll- 7ll^-^i ^#11: £^11^^011 ^o^eH. 4-§., t^ojjofl 

45g£^f.o^ ^?^fe0.5 ~ 20/fln 3 ~ lO^anfi] =^7l- Hl-t2]S>4. a oj^l-oflAi^ ^.gi^HSi|. u|^£^f^ 

21 =a^<^l <H^JI, Zio] ^011 A-lfe 711^^011 ^>g§Vfeid-'g^ = 7]-^>gol <^1^7lul.M}-5]7|..^^V^4 

M^E^# ^£^.^5. ^^^^1^4. 0.01 ~ 0.1 m"]^ ^W^^^ 0.03 m €^«]4, 

^] ±^^-ir ^^^tb4. ^ ^ ^^^^ i^^, «^^^^21<^1 21*11 ^^^?14. H-'LV, ^i^H, YAG ^2] eflo]^^ 

* ^1-g-Sll^i ^^^?!-4. m^S. 7ll^Al?l^ f-o^ WJ-I^O] 5ic^.. °voiiA-i 7i#*v -^l-g-sflE §i4. 

^VoflA^ 7l#t> 7fl^^2l 100 ~ 900 /iin 2^ ^^S. SSr^S] 5 ~ 70 m ^ ^^°14. £ 7ll^^Sl ^^V 

^ ^^^2] ^Aj-^ o.^ ^^^el-fe 51 «1 7>^j- ^It^^l-^l'L^ 44^ tfi^o^ sj^jsilE fl4. 

4^ ^^ai->8-E7> , wj-'SSl ^c] ^7] n1)^o14. 

•g^^S. ^^tt "life Pb 21 afl^ H]^ 35 - 97 % o| ^<^1 ^4. Sn/Sb, Sn/Ag, Sn/Ag/C 

u ^21 ^y-%-m ^fe ^t*V4. 

w efl-^l^i^lls. ^aj-^flf-* ^^tt ^. ^, ?1. q^g. 44^^, -^V^. °J^1*, ael « ^, ^^^^ c] 



^^*f^r ^ol $4. ^ ^l-^fe T^^l2f2l Al3^^V 7jl^4 -§-^ S^ie>7l ^JL ^^]Si\- ^^^^ o^^o] ^ 

^4^1 ^^7l tifl^oicf. zi&i4 7l#*v o]s]o^ 1-^^ ^^^efli ^4. E^i^j^;^! E^d^^-^s °d 

f^^l^i 5-a3}7ll £1E^ aa]:, €f-Al?lA^ ^SA]7J :f ^z^Al]^^S. 4-§-t!:4. ^^l^^ife "S^Sl-^^^^^^l 



£X}A^S1 0]ill_ E^. Sl]^l:i:E0ll^l ^AjAl?14. OVoflA^ 7l#S]. Wj-lg ^c-1^;^liH 0^ 711 

E ^4. 
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^^j*u s^^js] si4*H ^7ia) #4. 

J^^7>'8-;^l€T:f. 

o]^ 4 5 ^Al<^l^ 3i]7l^l7l^ ^ :3. ^-5: 't'^oi] tflsflAi %i-s§H T^^ll^AS. 'M'^tbcf. 

-f -a, ^1 5 ^^lii 3l| 7] ^171^(510) si ^A^ofl iflSflA-l £ 59 ^ £ 60 ^S^H ^'^tb^. £ 59 

^1 -^f-^ IC^(590) ^^11 B?|?l^l7l^(510)^ ^'3* H-El-iflul £ 60 ^ IC^ (590)* ^^H^H 4cmH(iJl4 
y^S^^^^^m ^f]^]7]^{510)S\ ^^-i: q-El-vfl J7 5icl-. £ 60 ^ E^llVaVSl. ^o], xeH?];^! 71^(51 0)2] 
S ^<Hlfe IC^ (590)61 ^;c11£1j1 §1-^ ^<Hl^ £Bla.H(594)7> ^^£l<H 



£ 59 » #2:«H sl)?]^l7l^2l ^A^°)l uflsflxi ^v^*) A^ig«l-cl-. o] 5^?l^l7l^(510)ife 3.o]7]^{530)s] K 
^ ^ ^ofl •aH<aHflAif.(580A,580B)7l- %^^s\o] ^x^^ sfl^ 'tiH'af^CSBOA)^ wl-°l<H*(560) ^ 
558)'=11 *?]:^^1^^^(550)4 h1-<^H*(660) °A £^fla|l'a(658)°l f'^V'r^ll'af^CeSO^S. o]^ 

<^ ^4. 5E «jH<aHll^lf'(580B)^: tiH<Ht(560) ^ S^afl-ii (558)61 f^^V^^l^-S* (555)51- hH<^*(6 

60) ^ £^Hll-a(658)6l ^Aj€ #^>^^m'a# (650)6.5. ^l^ol ^ul-. 



^V^ ^oflfe IC^ (590)^1 ^d^^(592)(E 60 ^3:)^ ^^^^H i-?^'-^ (576A)6l H|l^El<H ^c]-. sf^ 
#'^lfe£Ela.H(AiM.a.H) (594)31 ^^^(596)(£60 ^S)^ ^^^M i-7l^V:^(576A)6l Hfl^Sj^l o] 
l-7l^l-^(576A)^: '§^(575)* 7ll7l|§H hH<H*(660) ^ E^afl-Jd (658)6. 5 ^^£|6l ^4. H 6] -gA] <m<^lA-lfe 
£EliLS. ^o1l£ l-7lAj-^(576A)6l «M5|6l SZ7l n11^ofl_ o] se^^h ^ofl^ f^efl 71^31- ^o] ^ = 1- v^^}^ "A 
£ 7l-^«Vcl-. 



i-7l^l-^(576A)'&IC^(590)Sl ^^^(592), S.^S,^{94)S\ ^^^i5Q&)S. ^^^^t}7] ^^J: ^^^s\ #71* ^h] 

o] sl]7];^]7l^(510)i IC^(590)# ^^M^ 5J<^1 ?i5llAi £61 * ^i-S*><^ ^i^^^. £ 61(A) ^=8" ^^1 ic^ 
■i: £A]*>31, £ 61 (B)^ £ 60 ^i^i h ^-^i xjAjtrf^ l-7l Aj-^ (576A)* ^cfl§H 5L^11}4. 

£61A<H1 SAjeV 4^ ^o], ic^(590)fi1 ^4^^(592)^^ 4^]^] 7]% {5 1-71^Vb1(576A) '^1 tfl-i-^S^ fl^l 
1- l^j^'^, 7>t ^J-Hfl<HlA-l 7l-S>ol, o] l-7lAj-Bl(576A)i: ^^^^(592)^ ^^■aAl^i:}.(5L 61(B) 

S.l^li nfl§H £ 70 * ^d^tl4. ^1 ti^Hl^ife £E-li^(594)^l ^^^(596)SAi ^^o] ^^^S]o] oi 

4. "^-l^lAi 7m(510)4 SE^JiSi rfl^A^ ^1^1 ^.(£ 70(A) ) ^7l-^ ^^n^]^ 7l^(lO)* 7}"^^}^ °]»^ 
(^^^)(596) 6.S l-7l>a-:^(576A)* ^'a«l-cl-.(£ 70(B) ) 
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S. ^^^^S\JL, O] OJ-^V Ajo^ 0.^6] ^^^71 ttfl^o)! ^^j- AlS] l-7lAj-^ ^ Sll^ ^7]^^S] ^1 ^1 ^ ^) (575) ^ 

$14. a l-7l^v^(576A)2)- ^^#*('g^)(575)Sl ^t^^^^l 7]^^ 'd'^'SHS 

^Ajsi ^4 Hlja^l-'S, ^^^Hi-£7t- *j=^v^cf. 

£71-1: cflsll -a^tVcf. i-?!^^^ (576A)^ £ 71(A) °\] ^i<^], 7]^^^^- 

1-71 (576a)7^ 1 7flol^lD} Si 71 (C)'Hl SAjs}^ l-7l>a-^ (576C)4 ^^^^l 2 7fl ojAV^^ gfljr artg] ^^^j^ 
2 7fl ol^Vo.^ t ^^oiji^ wfl^l«}^£, 17flSl ^^11- #si4^ol H1]^]§H£ m. l-7l(576a)^ ^^j-^s 

^ife E 71(A)<^1 E^ltV H)-fif ^o], ^^uf E 71(B)i E^lSffe l-7l^>?l (576B)fif ^^^1 €^1" ^^f. 

l-7l^v^(576A)^ «>'a(^^^i-'S)^ ^-^l ^eiM- 7fl^^sl ^^oil ^s.^^ ^i^leffe ^^^fe 71 

(D) i EAltt l-7l>^v^(576D)4 7^0] ^^a}-'a(;^-lDi)<Hl ^^^i-s^ (5765)!- -a^l^i-J^S-^l, l-7l^T-^Sl ^j2)-7j- 

1-71^^ (576A)^ m^^J. 42*>S.ol , ^^^*J ^l^^J^S ^^^*V4. <=>l7lA-] #7l>il-^ (576A)-gr E 71(A). 
(C).(D)°)1^-1S1- ^<^1. Hrf^fi-S] -g-^ afe ^^6.3. ^>«i§>fe S. 71(B) ^ E 71 (E)^].*-?!^^ (576B.576E) 

nm7ms\ xfls 

(1) 1 mm 2] ^5] i^^l^^l SfeBT(Hlii^s11<^lPlHE5j6l.^) 7)^(530)21 18 ^im 2] ^fwV 
(532)<^1 el-nlti)E ^<^o^^ ^^'-^f^^(530A)l: ^^iAS^S. iVcf. (S. 52 ^'8(A)) -f'id. ^^S"^ (530A) 
^ I^liiL -7'^# ^^*H ^^d«1lE^ "im^, ^m^S. -^^^ 7l:e-(530)2l '>^^<^\ 
(534)4 i-^(53Q)^ *J^^t>^c|-. (5L 52 ^^^j (B)) 

(2) ^%^n^A{3A) ^ i^*(536)^ f ^^1^ 7)J&(530)^ "sS. 7^3,^^^, <iS^^ (^S^^) ^.^L , NaOH( 
lOg/1), NaClO 2 (40/1), .Na 3O4 (6g/l). NaOH(10g/l), NaBH 4 (6g/l)» 4-§-t!- t^S]- -^^^AS. ^ 
#^Sfl€(534) ^ ri:^t(536)2l a^ofl aSl-f^(538)-i: 'a^lS>^4.(E 522] ^^(C)) 

(3) ^^l^^^ll S^l-§-2] ^^If^xl^fl* ijvscf. 

(4) (3)6llAi n].^C>^^ ^, 24 ^l^Volxflo)] 71^^(530)2] 'S^^'^l Al-§-5}c^ Ei^^S. 

^1, ^#^^11^(34) -iflf^^2f|^(534)^> i^*(536) vfli ^fl^-^i 'a^'l 70 E. 20 ?i2:Al?lji. 4^ ^ 
21 $l<H^iE ^^l*^7fl (540)1- tfl#^2B€(534) >^><^1 ^-8: ii:f-t(536) ^11^1, ^^1 70 E, 

20 7>^?la ^m4.(E 5221 (D)) 

(5) §.^21 (4)21 %]A%^^ 71^(530)21 71^21 *V^^* #600 2] c^p].^! (>a-^5l3^«}-^l)l- Aj-^tl" 

<^l^^i 120 EoflA-l 1 A]^, ^4«1 150 EoflAi 1 Al;?>fil 7>'i^^sll- sS*H ^4*^^11 (540)4 ^S^-^l^cl-. 

(6) EAflSlSl: 2l]7l^l7l^ofl ov^v^ 1-^1 «f<^. 4:H:eo1]^l^ :&yj7, ojolA-] o^Sf ^el-cl-g-sf ^71aVo.^ 5] ^ 
Dll-§-oJj o.^ ^■lel^'^, Pd #^111- Jf ^*f°l, <^1 ^''lil- *^jS^«l- ^, 3,2X 10 -2 mol/1, ^^N^a 3.9X 10 m 
ol/l, 43^^11 5.4X 10 -2 mol/1, ^M^l-ilr^-m* 3.3X 10 mol, :£-f^V 5.0X 10 mol/1, 7il>a*^^^il (^<dSl-«^^<a 
5511, 4^465) O.lg/1. PH = 9 S « E^«!io)1 ^^Al^.^^l^^oil4^^lSl2l Hl-i:S f^-g:^ °A ^ 

Al^Ai E*flS|S(534) ^ i^*(536)2l ?lE(536a)2l a^ofl Cu -Ni -P S. € ^^^2] aSj-f^ 
(542)* 'a^lS>^cl..(E 532] ^'8(F)) (542)2] Al2] alcfl ^0]^ Sj,™ olojcf 
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2i^%- ^^J^, 1-^^^ O.lmol/l. ^Sl^^ l.Omol/l, ^£ ^4^1 35£. PH = 1.2 S^^a^ Cu -Sn 
-§- Aj^Ai. S^i ^7)1 0.3 /an Snt(?-Al§H 

(7) *^>^^1^^<?!^11 2.ms] 2Aj»* a^V. 1.5 Pa • sS. 2:^*H f^It ^^l^^^l (*V#-§-)* 



(8) ^^S] (6)2] 71^(530)21 '^='3^1, (7)i^i ^£ 1,5 Pa • s^l ^^^^^]^i<^4 (*>#-§-) (44)-I- ^4 ^ 24 ^1 

o]o]A] (7)oilAi pVs 7 Pa • (^Vf.^) (45)^ ^^fl ^ 24 ^ £S*H, ^ 

20 ^<H1, ^^-s*) 60 30 ^2(He1iHlo|a)» ^^isH. ^^i] 35 ^an 2| 



(9) (8)'^lAi ^*!-^ll#(550a ^^jft 71^(530)21 -y^^i 85 /an (J) 2] ^^(551a)<^l 9im S.S. 
f-(551)-i: ""i^ ^]^. aal-y- ^^:f-.^S. 500 mj/cnf S. ^i-^a1^4.(£ 535] (h)) c>]7i^ dm^g •S-'?!]-^-^- ^5. 
5fl^l*H, ^^l-sl-31, EE ^ll'^ 7l^* ^i-^} ^Sr^SLS. 3000 mj/cm' ^ ^J-^ a]^, a^^] iqo E'^l^i 1 a1^>, ^^v] 12 

0 1 ^l^t, ::! ^ ^^'S*! 150 £°il^i 3 aRV21 7l-<g^1e| (SiLEuiioia)s ^o.^^^^ ny^H^fl-ofl aj.,^^].^ 
^lT^^'aE7^ s^o^\i 85 //ni<J) 2] 7)1^ (Hl-ol<>]t*jA^^ 711^) (48)1- 7};^lir ^^l 35 ;ura 21 ^7^^i^7.]^o^%. (2%-^^) 
(550)* 5421 ^^j(I)) E, 4<=HtS El^r 7ll^(548)i^ ^^£^#(£A]tH ^*)i- 6. 



(10) 7ll^(48)7l- ^A^S 71^(530)* at^Hl 19 ^^jA]?^, f^^j-^^^^l^^f^ (550)2] iE^o]] ^^ll*}^ oflS-A] 
T^^l-a^l-l- 4^^^S.V^. ^'S- f'?]:^^l^'a#(550)5] K^-ir aS^-§l-31.(£ 542] ^'§(J)). ^ ^Sj-g-*-" (A] 

^lf-)°11 ^^Al?J ^ l-s. iJl^i:]-. 

a, £^^*15] (2^ e^an) *> 7^2] K^d^ 5|.e]-cl-g-^Dl|(o]£Q| ;Hlf-)* ^-^i^O-S-Ml, #?1:^J^1^^#(550) 
2] ^ wM<H*-§- 711^(548)2] ifl^^ofl ^T,l|«l)(£Alg].;^] ^^)^ l-^c]-. 

(11) 61§H £Altl:SA^2l :f-^s11 i^^^^-g-e^ ^<^] S^ifi ^^li ¥M| 0.6 ~ 1.2 im ^ ^^^W 
£^^(552)* f ^asl-^'^.Ct 542] ^^(K)) 

EDTA 0.08 mol/1 
-H-^>^ 0.03 mol/1 
HCHO 0.05 moI/1 
NaOH 0.05 mol/1 
a ,a ' 80 mg/1 

PEG 0.10 g/1 
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^-s*) 65 £S] eB^SiA-l 20^ 

(12) Si-S] (ll)ofl^ t§Aj^ :^^^:^i^^(552) o|o)l, a1:^s]u1 SU^ HHj-ol^gf.* ^-o^A-l, 4^,3* 4m 
3., 100 mJ/cDf ^ 0.8 % ^-iVq-Sf-^S ^^l-^^el^H. ^^1 15 ^^n^]^E.i55A)* ^m^^.iS. 

54 (L) 

(13) m^S. m^^^oW S^^S. ^^l^H. -T-^^l 15 ^«ll-^£^Bj-(556)^ ^ 
^«l-^i:f.(£ 55S1 ^^(M)) 

rr-^ 2.24 mol/1 
-H-a-^ 0.26 mol/1 

^7Ml(o1Sti!;?ljaA> ?13^^H HL) 

19.5ml/l 

[^Sll £^ a^] 

'SS 1 A/dm- 
^17J65 ^ 

-^^-xl 22±2 £ 

(14) £^5lMliH(554)» 5 % KOHS a^e], 7fl7^«V^ a t}s] ^^sfl^^si-^ ^Afj,^ 4a^s].^4,S^ 
i^ojjo.^. o)l^A^el*l-o^ -§-§11 ;ifl7l t}lL, ^^5l|£^5V4 ^sfl^S^Bi-o.^ ^1 £^lal|-id (558) ^ 
«H*(560)* 55$] ^^j(N)) 

(15) (6)2)- ^^el* Cu -Ni -P S. ^ £4|-#(562)» SE a a^o)] Sn ^^l§]-^t4.(£ 55 
^ (0)) afe £?^^<^1 -^V^i -^l^ (^l2^a^^lfi^■ ^^*H£ ^1^. 

(16) (7)~(15)S] E|#<i]^6.s^^ .y.*oj £^«llAi(658) % hH<H* (660) (£^1^15.)* ^^jsH, 
# HflH afl-a?!^* °J-^4.(£ 55 (P)) Sn m-B: ^SlfCf. 



(17) tl^, DMDG i -§-«fl€ 60 % aefl^i:.^33-^ °)1^a1^x1 (u]^ ^^4)^ "^l^^l^l 50 % * <5>3^S)- 
1^ 4000)* 46.67 g, ^M^MH^o]] -§-§11^1 80 % wl^j^l^A^^ll^^l^^l 

(^Sl-€ ^-il^, isJajEiooi) 15,0g, ol'^lcf^^Sf^lKAlsiiS^^j 4^, 2E4MZ -CN)1.6g, 7j^^^Stn1<y 47^3 
lJ2.tH (L^^s^tj- ^Hf-, R604) 3g, cf7Kialfi-i^4(5iio)A> Sfsvx^i DPE6A) 1.5g, (^>-^S 
4 ^-ll^, S -65) 0.71g* a ^7flAlxflS.Ai .aas|)t(S:£^3l-«,'- ^Il#)* 2g. 

^11-)* 0.2 g 7)-«rH, ^JE* -a^^l 25 £<Hl^i, 2.0 Pa ■ s ^cieflxjiE ^>^jl-^ 



(18) Sisi (16) oil -^te cf#«ll'a7l:^3) <y:^oii ^c^eflxiiE s^ji-^ 20 si ^^IS. SSSj-^t:]-. 
'^^-i^l 70 S-HlAi 20 ^?LV -^^-i^l 70 30 ^la^^ejl- *V^, ^^5t|l€(B>i^ 4^)0] as^^ ^Ml 5 mm 
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^m^]^ sfl^l* ;^Pl«fJl, 1000 mj/crf 7.}S\^d\] h^^:^]^, DMTG ^^^-^iB)!: ^fS^-. ae] Jl 
a '^^^l 80 £<Hl^i 1 Aj^V, Aj^l 100 JEi^i 1 Al:7]-_ 120 S-^A-l 1 a]7^^ ^^j 150 E.oi]/,-1 3 a]:^s\ o.^ 7I- 
-i^i5]«}ai, ^^4^ ^^(HH^It^ ^t)^ 711^(571)5. «l-(7ll^ 200 ;tfln ) #nle11^1iBf^ 

(^711 20 ^an ) (570)1: *J^^§l-^cf. (E 56^ (Q)) 



(19) ^-^^S. #c-ljflx]^EB]-(570)o^ 7ll^-^(571)i ^j#^ll#AS.Ai. Sn/Pb = 4:6 2] '§'^-(575)* nfiatliflS. 
18 m ^ ^ns. ^^ty^^.iS. 563] (R)) 

IV^. 424s.c>]s. f Aj*v i-7]^«(576A)# tAi^H oj-q^v ^ja^ ;^l;^lAi7jcf. #§^^1- 711^^(571) ifli 
£5L?]: ^ol], a l-7l^^(576A)* ^]^]^^ ^la* sll7lxl7l:a- ^o|l ;g^*v Aj-BfloflAi, 2^ n^^^o:] ^ l-7l^V5l(576 
A)* ^"^{575)^3. ^#Al?J 1-71^^51 ^^^1- 7H^ 3ll?l^l7l^(510)o| '?V1-'H^4.(£ 57) 

(^1 1 mm 

7]^^^S.^ 4 5 ^AjojlSl- 7^^1nV ^flo)] ^Al§Vcl-. 

(1)~(18) 4^1^ ^1 5 ^^Alojjs} ^ji. 7ll^(571)» #c-lefl;^lA,E (571)^ ^^j*l-^4.(£ 582] 

(Q)) 



(19) #clEll;^l>.E*o)) 7ll^^# A^^lfV 7]^^ 30g/l. 10 g/1, ^-g-iVM-Sf- 10 

g/lS. ?1 pH = 5 21 ^'4^ q^i^ojjo,] 20 ^^A]^, 7ll^-?-i 5 jtan 21 ^^£^#(572)* ^^^l-^cl- 
a a 71:^(530)* Alovs].^^^ 2g/l, '^^l-^a-H- 75g/l, ^^-tlrq-H* 50g/l, jog/i s. € -^-^sll 

£^*-!i<^ ^-«] 93 £21 a^ioflA-l 23 2:^!: ^^Al^f^. q^£^#(572) 0.03 m S] ^£^^(574)* ^Aj^j. 

^4.(£ 582] ^'g(R)) 



(20) ^-a-^S. #clelIxlA.EH}-(570)Sl 711^^(571)21 ^^^W^S.-^^. Sn/Pb = 4:6 s] '§'^■(575)* nl-A:a?li|)*f 
<^ 18wni2l ^Tlls. ^AjAl^cf. 

?}-^, 42<^>S.olS. ^A^«V *7KV^(576A)» ^^]t}:^] <^}^^ ^ A|.g-.§. ^l^iS. ^l^lAl^cf. f-s^i:!- 7fl^^(571) 
Mli SSA]^ ^, n l-7l^v^(576A)* ^l^l*>fe ^U* 3if|?lx]7l^^oll ^^Al^ ^n<^]^ Aj-i^l 200 S.S. elSS.*)- 
<^ ^^Al?J i-7l^^sl ^^^1- 7Hfe 3ll7lxl7l:a(510)* "J-1-Sicf.(£ 59) 

(4 2 ^^s^l) 

7l^A^ O.Sfe- Xfl 5 ^Alo^lfil- 7^xlDV_ z| 7fl-?^(571)2l ^^ofl 4 711S1 -5JC1-. 

(l)~(17)^'Hfe 4 5 ^Al^ilfil- ^^J^l ^d-. 



(28) St2l (l6)'HlAi 4#«ll'a7m(10)2] <S=^<^ ^Ms] #clEflx].i:E sAj§(7o)^ 20 /an 21 ^?^ls. £S 

*1-S4.(£ 6221 (A)) <^1<HA-1_ >a4<l 70 £^]A-1 20 ^^-^^l 70 S^flAi 30 §-^V2] :?i2^^e]# 
4^33ifl€)'^l HB^^l 5 mm 21 5ES.4^H€fl-(£^ollfe ^o];.] ^J^i-A]^ sflli^ ^flAj^fji, 500 mj/cm' 

21 ;^}2]Alo11 t#Al5^, 7ll^^Sl ^^^1 iS.H.(57j^)3 ^^l5l-^cf.(E 6221 (B)) a ^ 7fl^Jfl- ^A^S|-7l ^ 
tJ- ^^3ll€(^>A,33l]^)ol :i3^^ ^^1 5 mm 21 iS^riH^l- (SA] efx] oj-^^V)^ ^J^Va]^ ^fl^l^U, 1000 mj 
/cnf 2] x}SlA|oii t#Al^, DMTG «A^^^^e^= t}oj,^ ^ a^^] gQ ^c,]]a-] 1 Aj^V, a^^] 100 Si^]^] 1 Aj^f, a^^] 120 
toflA-] 1 Aj^V, A^^] 150 £o]lA-1 3 Al^V5l ^^o.s 7l-^^le|el-Jl, ^^3ll.EL «.a.(Hl-ol<:^ij!f ZL ^^1- 5.^)* 

7tl^(571)S ^l-aZ(7ll^ 150A<m).2l^ 10 m a<^l 10 /an 21 ^a. «. (571b) 1- 711^^(571)21 ^^oi] cflzl-Ai^^ 
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^S. 4 ^°\] ^^]^ 20 m ) (70)* 62^ (O) 



(19) cf-B-AS, #c1iifl;^li:EP]-(570)oj 7fl^4(571)i ^^4%-^S.'><\, Sn/Pb = 4:6 '§'^■(575)* 
S. 18 /an 3) ^^s. %^^«>$|ic|.. (£ 63 s] (D)) 

42^}S.o]S. ^^i^ l-7l^v^(576D) (£ 71 (D)#2)l- SLifii EA]*)-;^! oj-qsV /| X\zis. 
^» 711^^(571) ifli Ei*!: ^i. :i ■i-7l^l-«(576D)* ^l^H: Bfl?];.!?!^ ^ofl ^^^^Aj^J ^j-EflollAi, e| 

^^^^l^J^^^^I. l-7l^sl ^^^^ 7H^ sll7l^l7l^(510)'^] °vl-ir«^^4.(i63S] (E)) 

Csil 3 ^^iJil) 

7]^^ o.^fe 2 ^xlnV, £ 64 -^l^i ^o] 7fl^-^(571)M1o]l ^Ajsl-^cl.. ^^f^^S. 

^fe ^1 1 mm ^-^l M€#(572). ?E^#(574)» ^^^1^4. 

(^1 4 €^efl) 

7l-g-2} O.S.^ 1 ^^3il<2). ^^11?]:, 7ll^-?- vflo)] ^^%.±S.^^ ^^^tlj^f.^ -^-^1 *>^Cl-. (1) ~ (18) ^'H^ ^1 1 ^ 

(19) #c-iE)l;^]iED|.(570)o,i 7])^^(57i)^ :^>g^v 7lS(530)<Hl 7l|^-^(571)s] E*I|h1)^ (658) ^ 

4(660) <a:^flwf^(672)* iii54|EiS.>H 4/an 65^1 ^^(A)) 

(20) 7)1^-^(571)31 °J-f-Pl^#(672) ^'Hl ^^(BAg -8) 75C % OA g -g-Sll5)Si* «!) (E 65Sl ^^(B)), 
a^S -Jt^- l-7l>S-^(576A)* *sl m^]7]^^ ^fecl..(£ 65^ (C)) 

(^1 5 ^^Bil) 

♦ ^wnm. 

(i)-(i8)4^ife ^1 1 mm ^^^] ^4. 

(19) ^^^11^ ^^^J^>sl- ^7}±^i^^]s. ^ m^lSi^. ^^■g^l-'?] ^-S: I m ^ 0.6 IM ^ ^ ^'•^^s. 

DlH ^<^]^] -g-^SH a^V^H, 85 % S. 50 /an, ^4 10 m ^ E^-^-^i (675)* 

(20) El-l-^(675)-i: 71)^^(571) ^fl<Hl ^<U^ ^{S. 663^ (A)), ^-^^l 200 ES 7]:^* 7>t*>al M-a-], 

1-71^^ (576A)* *3l ^d-Sj-Al^j 3fl?lxl7l:&* 'yfei:f.(E 66 ^1 (R)) 

^fl 6 e^l 

7]^^A^^^ 3 -^^Jeilfif ^0-^1 "Lh -^##'^1^ Cu -Sn aJ:*^ S]^ Sn** ^>aA)^c}. a ^^zV^fl^dli^ ^7] 
(i)~(i6)4^1fe 4 1 ^^sll^q-^^i*] ^4. 

(17) #ni5fl^liSf^3l ^0)1 E^14|s.Sl ^1- ^1«:<^ o.3/an Si ^^f'* ^^jAj^t:}.. 
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(18) IV^, DMDG i -g-*fl€ 60 f^^ % ^ aefl^i^l-^^ "^I^^It^^I S^n4)^ i^^l7l 50 % 1- ^^HlS)- 
^e] JLD] 4000)* 46,67 g. i^)l'Hll?ll^<Hl -g-sflA]^ 80 % 21 HjiixSllfeA^ i^^l^ 

^1 (-frS^-^i ^11^, oflslSE 1001) 15.0g. ^^^llH^^sl-^^ 2E4MZ -CN) l.Sg, ^J-t^^StH"?] 47]- 

o>3l£iii^ (MtSl-Sj- R604) 3g, c)-7K3lS.tDl (Si<^lAl- ^S)- ^fl^, DPE6A) l.Sg, ^^^iliiS^ll ( 
<L>^S4 4^. S -65) 0.71g ^^ns., a o] ^^#o|l t7llAl;()l5.A^ ^S^llt 4^)-^ 2g, 
^AiSl P)3-l2^-^^(^S.5.^s^ ^11-)* 0.2 g 7l-*H, ^-s^l 25 .Ei^i, 2.0 Pa • s £^tb S 



JE, ^E^^^B^^£^(ES:^7l,DVL-B%)^S.60rpm^ ^-f S-B] No.4, 6 rpm ^1 ^-f^llfe SE^ No.3 ^ 



(19) (l7)iAi "J-i-'H^ 4tHfl^l7l^s] <y:.g<Hl ^Vjls^ ^c-lellxl^E sa^1-(70)# 20 ^(m 2] ^^^1^ S^ef^ 
cf,(E 672] ^^^(A)) ol<^Ai, ^d-^l 70 £^1^1 20 ^^^1 70 Si^i 30 ^^Vs] ?ia^^e]l- fb^, ^1^2llll(D>ia 
n^)o] as^^ ^^^1 5 mm 21 ££p)-i3.1«- (£^1 §1-^1 ^^)^ ^d^^]^ sflli* ^ll^l^U, 1000 mj/cm' 2^ xfSlAflofl 
DMTG ^^1-^1 ell- *t-^cl-. ^elJi !E ^4-^1 80 1 ^l^V, ^^-s^l 100 ^°\]^] 1 ^R]:, ^^-^1 120 

1 Al7j. 150 SoflAi 3 Al^V^ 2:^.^3. 7}^^^e]«}:il, ^^n^ .^^(Hl-oloj^i!). a ?fls. it)* 7fl^ ( 

571)S. 5>fe(7ll^ 200 Mn) *c^^^lxli:E^(^^^l 20 /an ) (70)*- 6731 ^^(C)) 



(20) 71)^:^(571)21 ^m^^50m^ Hl(630)* 4-§-*H 50 m ?i<^l 15 /an 2] .2.^-¥-(571b)* 2 7ll 
^^^Al?acl-.(£67 21 ^^(O) 

(21) ^^^llfe ^7l«a^fiq- <i^^^^;^l5.Ai ^Jr-tSii:!-. ^7l*g;^l-tl ^elT-}* 2)^ 1 /an 2l ^z:^^^±s. 

^y]'^^}^ i-I^E^^'i ^^A]5^ ^71'axi-si a^s>^c).. M^s^t!--¥-7l°J^l-i- ^^s^ 

^ "-l-St^l-. 

(20) a^^S. >a-7l2l ^4!-7||(75D)l- 711^^(571) ^<^] ^^^^^t^.i^ 68 21 ^^(D)) 71-1*^ a^^s. >?J- 

€• #7l^v^(576D)* #^>^i ^d<<l 200 £'H]>^i ^Sl-Ajjil, ^^a]^ o.s.Ai ssfl t-] 7I '?l-€-cl-.(E 68 21 (E)) 

(^11 7 €^5]1) 

7l^^^Sfe ^11 1 mm ^^l"J-. £ 69(A)°fl EAltb 421- ^"1. M5iE^(572)* ^^]t}JL, 

^ *W fe^Xi^cf. l-7]>^^ (576A)^S.Ai ifl-?-» 2^5. -S-Sul, a^oil ^£^0(1 s!{t}c^ ^4 ;5J^ A].^t!:4. 

(4 8 ^^sll) 

71^2) 1 ^^aflfil- £ 71(E)'^ E^ltV H>21- ^<^1, l-7l^^(576E)^SAi, ifl^l- xflel-ni (77) 0.5. 

(^1 9^^^1) 

£ 72 ^ £ 73 * *S*M, ^1 9 ^^i^l2l tf|lfl^l7l^.^l m 'S'it}:!^. 



■^1 4 9 ^^BjHl^ife E 71(F)°11 ^ ^•I'S-i- EAl5>^1.7l^^(576F)l-4^«Vx:l-. o^7lAi 1-7] aJ-^ (576F) 
^■1^'Hl 5 7fi2l #71 (576b)7]- iL^lr^^M ^4. ^-a, E 72(A)oll E^RV sfl^l^l 7):ft2l ^clefl^^iE (571)0)! jfl^^ 
(571)1- -a^l*>ul,a 711^^(571) vfl^l E^1S|S(658)S <af-*1-fe ^^^(571b)l- ^^l«!-cl-.(E 72(B)) c^-g-.5.S., 
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=L 7B^-^(571) ^fli € ^^f'CTS)* 72(C)). £ =L ^^^(73) f-^S. € ^ 

*l-^llf'(575)* ^^m^.i^ 72(D)) ''W^'-^S. l-7]^v^(576F)* :i 7)1^-^(571) ^^1 ^-g-^l?14. 



°1 ^11 9 ^^sili^ife 711^^(571) ^#^(571b)l- 7l)^l]SH E^fl4|5.(658)4 ^7]^^^ 5)-7l 

i4 lo^^sil) 

7]^^o^^ 5 ^^Bflfil- ^xlp>. tgi^f^ofl Sn/Sb * 4-§-«V^4. 

(alil^l) 

7ia.^^S.fe 5 mm ^^1"J:, 7ll^-¥-S.-^E-1fi1 'g'd-l-S.Ai >g^§H IC^* ^^l-sf^cf. 

•^l^l- ^1 5 -a^li ~ ^1 8 ^A]<^]s). HlsoflSAi 5ll?lxl7l:&ofl tflsflAi, ^t^J-S, Sl-^7l:a-Sl ^=3-^)3) m 

(Als]Aj -^^), ^^s] 3l-2]S^ ^/jofl tll^ ulH^V IJ!)-!- £ 74 <i S^m-cl-. 

^1 5 ^^li ~ ^1 8 ^Ajoil^^Hfe, ^d^i-7j-£i^ 20kg/cnf -=>]^^^]^. ^^5] ^o_^^ /Os]^ 

y^] 6 ^Aloijo^ 2(l?lxl7l^^ £ 75 » ^S*M -a'^tVc]-. 



*1 f^S 11 H Hfl ^ (10) oil 3^1 71:^(30) 21 JL^a ^ o)-?!"!! 'a^<aHHJf'(80U,80D)ol "d-fH^i $14. =l 
"a«fl^#(80U,80D)* «l-<>l<H*(46)ol ^^^^1 §)-f'f'^V=r^ll^f^(50)4, '^-f'Sl h1-*H f- (66) ^^^S ^'"f'f^^^ 
^^l^d'a#(60)4. ^##^>^^1^^#(60) #t:-l5ll;^liE*(70) ^A^^cf. ^c] efl;^l>:E (70)fi:| 7l] 

^^(71)* 7ll7ll§H ^^21 HH^Ht-^lfelC^ (£^1«H S^^) ^^^$] ^^^^{S]^^^^^})i76)7} % 

^51^. BH<H*(66)^fe£EliLH(EAl*l-xl ^^)S.S] ^^-g-fil £^Aj^^^(i2]4^d^^}-xV)(78)ol ^^E) 



6 ^Al<ijl<Hl Slo^A^, n 1J£<aHlltif^(80U,80D)i- i^t(36)-& S=H7l^(30)^ 

s)'HXi4.'^>^V7H^,Sl-tf^^V^xl^<Sf^(50)^l ^^*(46)°flfe ^^]^^4{54)7\ #^S1J1, 7B^4o11fe ?1 

a1 £^(58)01 si)^sl<H$i4. 



^]] Q ^Ajc^l^ilA-l^ S*i7l^(30) ^ *>#t^>=r^1^d^#(50)* Hi afe eflol^iS ?tf-^^ ^^^fc-i, 

i^t(36)# ^^^^fJl, :i^t(36)S] H}S ^o)l 4o]o1^(66)l- ^^^t}jL $X^. o] ^^6\] ^^^(35)4 n}o]o]^ 
(66)<^1 ^^^S ¥<^xl7ll sjo^ H)1^7j6l7f ^^slJL. ^3:21 ^^#£1- ^ $14. a i^*(36)4, ^^^4 
#^^1-(^^^S(76), E?i^^^^^?l(78))i ^d^slfe «Ho1*(66)°l ^^^^l^ $17) nfl&i ^^^Sl^jol ^o] 
44. ^11 6 ^^l<^liAife i^t(36)°ll #^^11(54)1- ^4§H ^^m] ^, *1 #^^11 (54)1- 3l4 

?1H15.^(E^1*)(58)* Hfl-a*}:;!, c^l ^o\] 4-^1 'H* (66) -^1 ^^^^7^ Sl7l nfl^oii, >;f.4.(36) ^-^4 ^%^o] 
^SL, >,^^(36)4 w><^l^t(66)44 ^«>144. 
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4 6 ^AlojlS] T:ff^=€HM)l^^°11^i^, :i^*(36)4 hH'H*(46)4°11 ^-^tb f^^d^^l (54)7]- f^^ls] 

^1 #^^^1 (54)1- ^^Hl *d4§H «*5>7ll nii^oi]_ <g7i-s ^^^^ ^ 913., a iflSf 4<^l^t 

^11 (54)1- ^-^V^H mm\ ^, o) f^^7))(54)l- 3il45>fe ?1>H£^(£^f^)(58)* afl-i^l-jz. o] ^o)] uj-o] 
=H*(66)^1 nfl§.o)l. *Vf'HH<Ht(46) a^S) ^%^ol ^ji. o] ^j-f^wH <H * (46) WwH'H*( 

66) Si ^^^Alsl^jo] JH<HM-cf. 



Hl-olalt(66)i £^^J^#«(78)#al^A]?l7l ^sflA-], Sn/Sb, Sn/Ag, Sn/Ag/Cu 'g^f^(77)'^l ^^1 
(57) 'S ?^ 

71^011 cfi- 71^451 ^i7i^ ^^4: m^] m ^^'i'&^^i: i^^^i^Eife sfl?i^i7i^oii sa^^i. 

3.^^]9]7] 4^7} ^^m^, 

7fl^S.^E^ ii#S)fe iflH^flfe. ^7l £^>a^^^o] 7M^^ ^* 4^^S. 

^17148:. 

2. 

7l^o11 cf^ 7l^3lfo^ ^171^1 ^^^-i: #le>7l ?1*V £^Aj^d4^* JL^jAl^Sji^ Sfl ?! ^1 7] ^o]] o^O^A-l, 

^7] 7]% ^V<H1 £?iA^^^^^* Jl^^Al7l7l 3^H7f XlJl, ^'§^17)71 ^ ^^fl^^f Aj-7] 

-^7] 7^^S.^^ i.t'S]^ n^S] ^^l^oll^, ^1-71 S^Aj^^^o] 7)l7|)5H Jl^^^ Sife 

3(]7]xl7l^. 

^fl 1 t S^2«oHl 3X^^: 

^7] 7]^o] s^ii^jf ^7^^^^]^^%.<>] as: ^si- 2)<:H£ ^7^ o]^ 7^^ •aH<a7l^?l ^^±S. ^ 

^m^]7]^. 
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^1 1 *^ ^^1 4 3 «^ 7]m o]^ ^ 9X^^: 

^7] 4:^3] 7W^3] ^^s] 1.02 - 100 Mil 91 ^* §1-^ m^]7]%. 

^^]%^ t^>T^^l^i<af^<^l ^S* ^^'HS *V7)] ojAj- 7|.xl^ ^jH-^/l^i, C^s 7l^3|. ;5l7]^ ^^^^ ^ 

^1-71 •^H'^yl^o] 7l.^^V 4=g-#2l ^d^o\], ^7] H^^^j Jl^j5f7) 2HH71- ^^^£) Jl, 

7B7fl*H i'Sslol Xi^ ^-i- ^^^s «m ^^1^171^. 

S^lf-'^l 7]^s] <y:^o)i s^flf-jii. *.^^^i^^*oi ja:^ ta^^ ^^.m. ^o]^ sV7i] -^l^ 7Hfe •^^'9 

7m<Hl, Cf^ 71^4 ^71^ ^§1-71 ^ti- SL^^]^ Slfe 3il?l^l7l:ai Xl^^i, 

^11- 7l]7l]SH :a^E|o1 ^^^S. el-fe 2ll?l^l7l:&. 

E^l#* i^*<^l ^^^S]<H Slfe 3<H7):&S] <a:^o|l, i^lf^jq- ^^V^^l^-a^ol SLS. al<HE 

^V7ll <^1^ 7H^ «jH'a7l^0l], ufs 7]^3l).fil ^71^ #^SV7l ^Sfl E^^^^^<i] oL^^ Sfl 7] 7] ^ofl 

^7] ^ch7l ±^t^ Sm%-3\- v}o]o]tr-6: 7Um^ ^^£1^ Sl-g-4 ^^1. ^^-71 sflHofl ^7] E?i^J^#«ol £ 

7il7ii*H 3.^^^ ^* ^^i^s. ei-^ m^]7]%. 

^11 5 4 7 %^ 7l^llfi^ o^- tb Si^H^i; 

^>7l ^<^E m ^l^si hM<H** 71) 7)1 ism E^f^<Hl SI^ ^^^^s §1-^ 4^]^]7\^. 

10. 
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^o^7l 3flHfe, ^7)1# ol^ofl «M<H** 7l]7ll§M S^l^-Hl ^fe ^^l-^-S. §1-^ 

11. 

^J^^J- 12. 

^1 11 *J-i Xl^H^i: 

>a-7l i^HS] aj^^, ^7] 711^^3^ zl^gs] 1.02 ~ lOOHll -a ^^.^.S. nf]^]7]s&. 
13. 

^11 1 «J- v^l^l ^11 12 ^l- o]^^ ^ sj-oil ^^^i; 

^1-71 £^J^^^^<^^^ 7l-i-^^£] ^^.^-S)- ^^J-S] JL^i^S. $Zal. Jl^j^7^ BflHi Jl^j£]cH Jlife 5l* 
m^]7]^. 

^^^^ 14. 

^] 1 «^ ^fl^i ^1 13 *^ 7i^i|s] t-v $x^^^■. 

^7] i^l^^^^Mlfe -§-^<^l ^S'i'l 180 ~ 280 ^91 ^* ^^^S. n^]^]7]^. 
^=?-^} 15. 

4 1 ^1 14 t 7l;^l|fil <Hi^ *v Xl<H^i; 

71^. 

%^¥«c|- 16. 

^J-7l Sn/Pb, Sn/Sb, Sn/Ag, Sn/Sb/Pb^ ^'"^^1 ^^1.5.5. sffe sfl?]^!?]^. 

17. 

3D7lxl7l:^i 3.^S\6] = 71*3!). ;5l7l^ ^t}7] ^tb £^^^^«<1 Sl'H'^i 
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^i^^^ 18. 

^7] ^^^^ ^* ^^^S. §m 

^J^f- 19. 

t^flf^-i: -i^lt!- ^oHl, 7l^2f ^712} ^t}7] £^^j^^^^<5l El^ 2l]?l^l7l^i $X<^ 

^71 ^^ofl ^71 Jl^§V7l ^Itl: ^^S\3., 

^1 19 Sl^^i; 

^V7l ^7] SflHl- ^^^.2.^ 7))^-¥-7l- -fr7)=^-Xl^^05* O.S 314S]JI, ^7] 7fl^^S.^Ei 

ic#tl-fe 5(1 Hi ^71 £:5i^^^:a<5] :£^^^31-;^ll- 7ll^l|§M 31^£|<H Sife 55* t}^ 4f]^]7]^. 

^¥^-21. 

^1 20 5i<H^i; 

^V7l sflHS] 7])^-?-S^ 31:^2^ 1,02 ~ 100 Hfl ^■^^S. t}^ afl ?] 7] 

22. 

4 19 «J- ^^1 ^11 21 7l^fl«) Oli^ *J-o]) o^O^A-l; 

^7l 71^0) f.^V>^;^l;god|*<s] ^<H£ fl-711 fl>^ 7}^]^ '&B.<^7]^<^^ 5J* *f 

m^]7]^. 

%^^*j-23. 

£.^1*4 ^^TT^^l^^f-*^! ^S. *V7ll 7H^ 'aH'a7l*<Hl, Cf€- 71^4 :^7]^ ^^^^ ^ 
tbf^^ <^l>a-^ ^^^S. 5|JL. 

^1-71 'aH<a7l^al 7>^J- 4^#fil ^.^<Hi_ ^^7] :a^Al?l7l 21)^71- ^^jsja, 
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24. 

^m<'] s<H7l^fil -y^iai 5L^fl#3f H± ^f^^ ^a* 2^<H£ ^]'^ "i^^ 

71*0,1, uf^ 7l*3f ^7laj ^^^^ #1*1-71 £^d^i^^^«* a^j^l?^ Sife Sfl?l^l7l*i Sl^l^i, 

^V7l H^^^^^^^^ 7l^^^vsl ^^^^sf ^^vsi 5l<H Sli, ^ £fe "^^^l^l-B^, 

ollAi #2} ^ol£ *V ol^Vsl ^^c, El 31, 

^1-71 sUHfe w>ol^t4 7fl^fleH a^7i*si £s)l#oil ^^^^ij- t^i. ^^7] 4^^^ ^^^^^^o] ^^^^^^ 

7Um<^ 3.^i^o] ^^±S. S|l7l;^l7l:a:. 

25. 

£^fl*-t- ^wl^^ i^t^l ^^^51^ sol7l*si ot^oji, s^iif^si- f.^v^xi^^°jf^<ii mj: 2if ^ ^<H£ 

*!:7l] <^14> 7Mi^ ^i^^7]m. 4# 7l*3f ^d7l?l ^^^1- #l*f7l ^ *V £xjA^;g^^^ Jl^jAl^ El n?]^]7]^6\] 

iJ-71 «aH<^7l*2l, 7KV Hf^f^Sl S^llf^S] ^^ofl, ^V7l JL^^A]f]7] 4^7} ^a^£]J1, 

^71 SflHfe ^V7l ^^#21 H^flf^4 hH^** 7ll7lleH ^#^4 t^, ^71 flflHoflfe £?i^^^^<^l 
1- 7im^ jl^5)<H 9X^ ^^^S. Sfe 3(1 71:^1 7] 

^fl 23 1J- vfl^l 25 * 7l;cfl2] «V sj-ofl jac^A-l; 

^V7i siiH^, m -^i^fii 4*H** 7ii^iisH ^^^^^ ^* ^^^s. em ^?i^i7i*. 

^^^IJ- 27. 

^1 23 «J- ^^1 26 «J- 7l7llSl c^H $I<^A-1; 

3^H^ ^ ^}o]o]^^ 7um^ ^^^u sit ^j* ^^^^ *v^r sji?i^i7i?t 

^J^«c^ 28. 

^1 23 * ^1 27 l!-^ <H-^ ?!: D-ofl Si-H^i; 

>a-7l sflH^. ^7ll# ol^jj-o.^. ^^1^ 4^1<H** 7^m^ ^^*U o;t^ ^^^.S. t}^ 

^^«J- 29. 

^1 23 1h xfl^l 28 «J- 7l ^1)21 c^i^-^ $X^^^■, 
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^S-^El iflH<^ £^^€<^1 7ll;^ll§H al'Ssl"^ ^fe §1-^ 3Jll?l^l7l:a-. 

^11 28 «oHl 

>a-7l ^^€r, ^71 711^-^S] 1.02 ~ 100 Sfl <?1^# ^■^±S. t}^ 3|l7l;^l7]^. 

^fl 23 ^^1 ^fl 30 %^ 71^1]^ oji^ «J-o)l o;iolA-1. 

^1 19 *j- ^^1 ^11 31 7l7flS] «i i(<^A-l; 

180 - 280 £tl 3fl7lxl7l^. 

^11 19 «ch ^^1 ^fl 32 *J- 7)^113] IV %Vo,l oJ<>lAi; 

^oM s^l^^^^^lfe ^, oJrE^s-, ^. ^. ^'>1 ^<H£ ^^f'* 0)^0.^ ^^js]ol sife ^^'^5. 

71^. 

^^^*J-34. 

^•11 19 «J- vfl^l 4 33 7171121 01 h: *V *J-i si<H^-1; 

^1-71 S^i^a^^^l^ Sn/Pb, Sn/Sb. Sn/Ag, Sn/Sb/Pb ^1 5J* ^^^S. 3ill?l^l7l^. 

^^^*<^35. 

3X1171^171^0,1 i^^Slo^ 4^ 71^4 ^d7p-l ^^^4- ^t}7] ^eV ?-^l^jxj^^oll o|olAi, 

41-71 E?i^^^d#^-8: 7]^^i^5] ^^^s} ^-^vs] 31^^ s]<H %lJi. 71^^31 ^^-^-o)! 4^ 2l;ga.nf 

£ ^-g: t<a47> ^^^£lo1 ^fe t}^ 

^^^1-36. 

'sl] 35 9X'^^V. 

4^7] t<a^sl ai^ol,4^ «§-sl zl^g^l 50% 61^98% olSl--?! JE^i^j^^?!. 

£^1#* -a^ltV ,7]^ 4H1. i:!-^ 71^4 ^71^ ^^-i- #l5>7l £^Aj^^^:eol 3.^jB\o\ n^]:^]7Md]\ oj.o] 
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^7] BflHofl ^7] S^i^d^^^S] 3.^^7} ^^^^^^4% 7ll7l)§H e]-^ 2||?l^l7l^. 

^1 37«J-'H1 Sl<^Ai; 

^71 ^71 7)1^71- n^:^ ^7l^;^1^05* 3^45lal. ^7] 7))^S.^El t 

^71 £^^^^^^0] 7M^^ 3.^s\'>] ^# sfe sll?l^l7l:a-. 

^fl 38 5a<^^i: 

sflHS] 7l|^-f fi) al^s^ i.02 ~ 100 sfl ^-S. §1-^ 

^fl 37 ^^1 4 39 %l- 7l ^fls] c>^i. %H| Xl<H^i; 

^^1-71 71^0] #^V^^l^o3*ol jiLx ^2:1- ^cH£ ^7^^ o]^ 7Hfe •aH'y7l:g-ol t} 

^7d^^]^i°i%-o] ^^s. 7Hfe 'aH'a7i^<»ii, 4^ 7]^s\- :^7]^ #i 

*l-7i ^i*v Ji^a^i^^ sfl^i^i 71^0)1 sl<H^i. 

S.^l^'^l ^^Slfe 3.o]7]^S] o^^d^ %-:Q=^^]^^%-o] 3ILS. ^-a* ^<HE 1V7)1 o)^ 7}^]^ 

"^71^011, 4= 71^3). ?i7l^ #l*}7l ^fi a^jAl^ Sfl ?1 ^1 7] :&oll oJc^^A^, 

>a-7l 5.^^^ ^^^-8:, 7l^^^Vo^ ^^^2]- a^^S. Sl^l $XJL, ^7] 7]^^$] ^^^ofl Cf€- 

^T-71 iaH<a7l^^, 71-^J- Hm#S] ^7l ^^^4 ^^^^1717] ^^7} %^S\ 

JI, 

^■111- 7fl7ll§>0^ 51^JE1<H ^^lAS n^]^]7]^. 
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£^f^* T^Hlfl if-t«1 a<H7l^s| <a=^oD tsflf^j!]- #^V^xl;go^#o] jii^ ^21- 

^V7ll <^1^ 7l-X]fe •aH'^Zl^oll, 7]^3^ ^7l^ ^t}7] Jl^jAjTi^ S]^ Sfl ^1 ^] 7] ^grOll 

t^^J^^:^,^ 7]-i-^^fi] ^^^^ ^^s\ 3.^:^3. 51<H SZjI, 71-^^s] 4^ -^-^sl 

t'y^7>^Ajs]jl_ 

'^l 41 «J- vflx) 4 43 «^ 71^113] ol- *V 5aolA^; 

''fl 41 «J- Vfl^l ^fl 44 «j- 7l^)lS] %V0)) O^O^Ai; 

^^^«^46. 

^11 41 «j- ^^1 ^1 45 «J- 7] 71131 oli^ ft sj-ofl ^olx-l; 

^V7l sflHfe, ^o]s. <^1^ Hl-^l-Ht^ 7fl;cll*H ^#31 £^#0)1 XI^ ^^I^S. efe 3i|| 

?i^i7m, 

%^^«J-47. 

^1 41 sj- i^^l ^1 46 «J- 7l;(llfil 6^;^ ^ «J-o|l o;i<^A-l; 

^V7l 7>^J- Bf^f^fil £«)lf^^, flflS.* ^^^^S. t#Alfli^ 711^-^71- ^^^1 J^7]^^]^^%^±S. Bl4£l<H $1:1, ^ 

71^171^. 

^1 46lJ-i $1<H^1: 

^J-71 31 711^-^31 ^^S] 1.02 ~ 100 an ^1 ^^i^S. §l-fe sfl ?1 ^1 7I 

^i=^^^ 49. 

^1 41 «J- i^^l >H1 48 %>■ 7l7flfil o]}^ ^ «J-<H1 5|olA-l; 
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50. 

^1 37 «j- ^fl^l ^1 49 sj- 7l7l)o^ e-li^ «J-ofl Sl-i^Ai; 

-i-^ol 180 ~ 280 ^^^S. nf]^]7]^. 

^1 37 «J- vfl^l ^] 50 «J- 71^112] o]i=. *J-oil 

^11 37 %1- tfl^l ^] 51 %1- 7] 71)5] o^i^ t<Hl al^A-l; 

>a-7l £^Aj^2j-;*ilfe Sn/Pb. Sn/Sb, Sn/Ag, Sn/Sb/Pb^ ^* ^^^S. J^^l^l?]^. 

53. 

71^011 -^i^]^ i-Efl<?l#^ ^o'-7l #erjf^2| aigofl, 7fl^i- ^^^*H ^^^IS -^71^x1^401*4, 

^V7l o.7|^^|;g^*o^ 7ll^S.-?-El t#Sl^ AI.7] i-el|Olf.o1],£^Aj^3}.^fl^ JlxjAl^J £ ^Ji ^ ^ 7^ ^ 53^ 

^^^^J-54. 

71*31 a-a^i tefl?i#4. 

^1-71 7l* aiSi .g^l^ sflHfil-, 

^'■71 i-5l]t]# 5J ailHSl a^ofl, 71)^1- ^>a*H ^^ll} -B-7l^:^l^i^^4, 

^V7| ^7l^^l;g^*o^ 7^^S.^S] ^7l ^ ^7l sflHo)], 7pm^ S^J/^ 

^^#^-1- 7H^ 5i* ^^1^5. Sllfl^l7l*. 

^1 53 ;^1 54 Ih-Hl Sil-H^i: 

^V7l 7l*cl £*ilf^4 f-^V^^l^-a^-^l ^ ^£1- ^ol£ tV7ll ol>^ 7Hfe 'aH<a7l*^J ^^±S. 

^ 54%1-afe^l 55«J-'^1 9Xo]^V, 
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^1 53 t ^^1 '^l 56 t 7l^flS] <Hii ^ofl oxo]A\. 

^71 £^^^^#^0] 71^^61 ^^-^Sf s\o\ 9X3., ^ Efe ^-^^ 

Ai ;5j<H£ ^Vf.= oj^o^ ^^^s s]oi ^^^S. sfe 3i|l?l;.l7l^. 

4 53 «j- vflx] 56 t 7l^i]s] «!■ sicH^i; 
^11 53 «^ ^fl^l 58 ®^ 7l7lls] o^H *V «J-o1| oi<HA^; 

^1-71 -§-^<il 180 ~ 280 ^4 ^^lAS. §>fe 3)l?l:^l7l:^. 

^1 53 ifl^l ^1 56 *J- 7lxllS] <Hi^ sj-o)) o;[olAi; 

^V7] £^iA^^^;^ife, ^, <LVEi&. ^, ^o]^ oj^o.^ ^^j5i<H 7^4. ^7scus. t}^ m 

A] 53 «J- ^^1 ^11 60 %!- 7l^lls] oli^ *V 5l<>1^i; 

^1-71 Sn/Pb, Sn/Sb. Sn/Ag. Sn/Sb/PbS) t^?l 5i4 ^=^'^3. t}^ 4n^]7]^. 

"g^* S^flfl^l 71^011 $i<HAl, 

711^-^011 ^7] m7]7]^C>] 51^71^3] ^^^6^ ^^^t}^ 1-71^^* t^, ^'"71 l-7l^^2l- 

£^iJis.i- ^^^^ ^^m^t 7um^ ^^t!: ^^i^s. §1-^ n^m^. 

^^Itb 7l:g-^<Hl ^7]^r^]^c^%.^ ^^^^3., ■'^■7] ^7]^xll^#oil yfl^^l- ^^l^H, ^7] ^ms.^ 

7l)^-^<Hl ^7] nf]7.]7mo] 51^7)^31 ^^^-^ofl >a-<ySl-^ ^7]^^^ ^^it^ ^I-^^l, ^7] 1-71^^4 
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^ <a^# t**!- 71:^01) ^o]Al >^7] 7fl^-^fil ^^jofl is.:^!- ^^lt|■3^ t^l. >S-7l sfl?l^l7l:&ol ^a^S)^ 

-a-'ysi-fe «-7i>a-:a* ^7] ±^-^011 Hfl^at^ t^i, 'S-71 97]^^^ ^ms.* ^^^^ 

s^Wsi- ^i^liv 7]^ ^71=^^1 ^d<a#*- ^^i«->a, ^1-71 -fr7l^xii<gf.^i 7fl-7^1- ^d^l«H, ^^7l t^flsissl 

-^71^21 ^^^^S. ^7] i^-fofl ^?l^^l#o1 Hfl-gf-Sl- ^c)-7] iL^^i ^l^l^O] Hfl-Mt^ ^ 

^li, ^1-71 1-71^^21- ^ H^^S] ^ihJtllf'* 7ll7llSH ^^«>fe -51* ^^-^.S. «|-^ 5l|?l^l7l^. 

^^^t 66. 

^1 62 «J- ifl^] ^1 65 *J- 71^113] <HH ^ o^o^A-l; 

^1^ 100 -QOOmS. ^^5]^ 5i* ^^1^^ 4f]^]7]^. 

^fl 64 *J- SEfe ^fl 65 $i<H^i; 

^1-71 71)^^3] ^^Ifi) 10 ~ 75 /an, £ 2 711 ^^^^<^ Sife ^^^.S. t}^ afl7l;^l7l^. 

*^-T®c}- 68. 

4 64 65 «J- afe x-11 67 <Hi^ ft «J- 7l;(lloil ^ol^i; 

^7l 7117^31 ^^Ifil ^s.^S] ?icl7>, 1 ~ 30/fln^S. ^^Sl<H 5l^r ^* ^^l^S. t}^ 3ll?lxl7l^. 
^^*J-69. 

4 62 141^1 xfl 68 t 7]49]o]i^^ oXo]Aj. 

^7] 7)174 ^ 7fl74S4 ^^Sl ^^4^ ell<^lX-l. Hi, ^ ^^l^S ^^aslfe ^^l^S. 3]l?lxl7l 

^^^«o^70. 

^1 62 sj- ifl^l ^1 69 7171131 <>|J= tl- ^-H^i: 

^«^xl|#^ 'g'd-. tie11<^l^i^ll. £?i^sl <a^l->^l-^4 'i7>i>a^^l, 5J £?i^j5l ^d;^l-^l-^4 <i;§S^ 

71. 

^1 70%H1 5i<H^i; 
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^7] ^^3]Pb$] afl^Hl^ 35 - 97 % ^ ^^^^S. t}^ ^^^^ 70i 7)4^ 
72. 

4 70«ch'Hl 9X0]^^; 

"^7] Sn/Pb, Sn/Sb, Sn/Ag. Sn/Ag/Cu f - ^?l7]- ^J^ Sj-fe f ] 7] o^". 

^J^*J-73. 

^1 70«J-»11 

^7] y eilo];5)7flfe ^, ^, ?1, q^. 4e]-q^. of^, oiq i-b] o iffl, dJ-^> f^oflA-] ^-^^ ^ f'fl- ^l^ 

^J^HJ-ir^^r ^^-y^K ^7i'y;^K ^xjo^x). ^01) AiajsH ^<=>1£ n^^s]^ t} 

t m^]7]^. 

^J^«J-75. 

^1 70 £fe ^1 74 *J-'^ Si-H^i ; 

^1-71 -y^l-^l-^Sl f-^ii:^ 30 - 90 wt % ^ ^^^S sl)7l;;^l7l:^. 
^^^*J-76. 

^fl 70 ®J-, ^fl 74 75 ^J-S] o]i^t]- «J- 71:^11<H1 ^o^a-]; 

^1-7] ^^m^^]^ i^^l^^l, #Hl<^)n)=^^]. telofliEfla-^], ^oflAi AjB«§>o^ ^o^£ ev^^ oj^^o. 

^^«J-77. 

^11 70 t, 4 74 1J- ^1 76 <Hi^ t!: 9X^^; 

^^7] 17>±.^^^^]^ i^^l^^l. §5l>a^^^l, i-2lolnlH>.^l, t5]o)lEfla^;.]_ #5^^511^^ 

4 70 Vflx] 4 77 «J- 71^1131 *V %Vo)l oXo]A^. 

^7] S^^Sl 5lMliEo11%1>a. £^ IJ-'S^S. ^^^S]^ ^^I^S Sll7)^l7l^. 
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4 62 vflx] 4 65 7l7(lSl «!: sj-o)) o;iolAi; 

1-71^^0] xjols <a^^o] ^^o.^ ^^^S)fe 51* ^^^S. t}^ 4n^]7]^, 

^1 62 % ^^1 ^1 65 %\ ^1 79 o]}=^ ^ 7l;(Hl Xl'H'H; 

^71 l-7l>a-^ol ^, ^_ a^VE_ ,^ f^oflAi. <^1^^5. §1-^ 

5fl7l^l7l^. 

'^il 62 «J- vfl^l ^1 65 ^1 79 «J- £fe ^^1 80 <Hi^ 1]- ^ 7l;«M sJo^Ai; 

^oM l-7i^j-^s^ ^^i^ 7fl^^s) ^^jfi] 0.5 ~ 1.4 ns. 51* ^^±S. §fe ai|?i^i7l^. 

^i^lj-82. 

^1 62 «J- ifl^l 65 «cj-. £fe ^1 79 «J- ^^1 81 -H^^ *> «j- 7l;tM 

^^7] »7l^^s] ^ash-a^igfteVTm^^ ^^o] 2 711 <^l'S-^^Ji^l'H di-m^^s. 4mm. 
^^«J-83. 

''fl 63 IJ- a^r ^fl 65 %H1 XJcH^I; 

^7] ^, 1^^, <y:if°l^, ^, °1, 2*. 1-el « ^a, Elf}. «J|^. 'g'^ ^^l^i, ^<H£ t!: 

f-* <^H^S., S. *V 7]1# <il^1-O.S. ^^jS]^ ^^'.^S. «1-^ 2ll5'M7l^. 

^^^«J-84. 

^•11 63«cJ-, ^11 651!- Hfe ^] 83 <Hi^ «^ 7l7M S1<HA-1; 

^^71 ^^f'-S: f'zi-^s.^El -idaisjfe IJ-^^S. ^>a§>fe 51* ^^±S. Sfe 5^71:^171^. 

S] bi.^^]7]jL, 7)]7-^S] £7flS)S Aj-o]] H)]A^e>c>:], S]if7]^9] ^^^^S ^^^Sj^r sfl ?] 7] ^o)] oj^o] 

^i, 

4^7] ^o] ^1 o.^^^7^^gv ^7]^:^^ ^^j^U. ^oM S]^ 7]^ol ;g^«<^) 7] o.^^^2^_^ ^ 

^^^11-86. 

^1 85«j-'Hl $X^M: 

^7] 97]^M^] S^^^S] ^^7ll#. ^ S^jA^fil ^^^^7)1#1- 7ll7ll§H. -^M 711^-^011 t-frSV 

?i7la) ^^slfe 5}^ Sfe J^?lx]7l:a:. 
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£*flS)Sl- ^i^]*Jr 7]^ ^6]]^ o.7|^^|^^^^^ ^^^t\jL, ^71^X1 ^^^f^oll 7fl^^l- -M^l^H, ^0^7] ^.^^S. 

89. 

^1 62 «J- ifl^l ^1 88 <Hi:i «J- 7l7llo)l Sl<H/.-l; 
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